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 We did a collective case study of inquiry in 16 preservice teacher-education courses.
 Purposively sampled instructors said they took an inquiry-based approach or not.
 Data included interviews, instructional plans, syllabi, and classroom observations.
 Inquiry instruction differed most in course planning, learning-assessment, and roles.
 Co-construction and small-group participation in instructional activities differed.
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This collective case study describes instructional plans and observed inquiry-based instruction (IBI) in 16
undergraduate education teacher-preparation courses purposively sampled from instructors who said
they did or did not take an IBI approach. Open coding and content analysis of interview transcripts,
recordings of observed instruction, syllabi, and cross-case comparisons informed what was alike,
different, and unique for IBI and non-IBI. We used negative cases, data triangulation, audit trail, and
interrater reliability for 25% of the codes. IBI and non-IBI differed most in course-planning, studentlearning assessment, co-construction of instruction, and the nature and quantity of teacher and student
roles and talk.
© 2015 Published by Elsevier Ltd.
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Research, scholarship, and teaching are the cornerstones of
universities' primary mission. However, undergraduate students'
engagement in inquiry has been a direct research object only since
the 1980s (Barrows & Tamblyn, 1980). Personal experiences with
inquiry and learning to teach with inquiry are both relevant to
teachers', including higher-education instructors', ability to create
inquiry-based learning situations for their students. Inquiry-based
instruction (IBI) embraces several models in the literature, but
three deﬁning characteristics appear to be common across the
models and descriptions of IBI: (a) Student's interests contribute to
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what happens in classrooms, (b) at least some of the curriculum is
coconstructed, and (c) there is exchange, diversiﬁcation, sharing, or
adoption of new roles by learners and teachers (Aulls & Shore,
2008). However, these common characteristics are not meant to
be limiting because individual higher-education instructors, a
population generally not formally educated as teachers, might
bring a number of inquiry practices to their classes from their
disciplinary scholarship. To date, no research has empirically
distinguished IBI and non-IBI dimensions in a range of teachereducation courses, or described the common and unique underlying dimensions of instruction that occur in courses taught by instructors who say they incorporate inquiry learning in their
undergraduate instruction in general and speciﬁcally in teacher
education. Spronken-Smith, Walker, Batchelor, O'Steen, and Angelo
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(2012) observed that their survey-based study of inquiry outcomes
in 15 courses in different disciplines obtained data only from IBI
classes, therefore the contribution of IBI beyond other approaches
could not be estimated. We used L. W. Anderson and Burns's (1989)
model of six dimensions of instruction to frame our analysis of
interviews, classroom observations, and artifacts such as written
course syllabi distributed to students. We focused on what actually
happens as inquiry in the classes.
International use of common terms varies, sometimes totally
reversed. We used “instruction” rather than “teaching” to focus not
only on what the teacher does but also on what students do,
instructorestudent interactions, and the learning context. We used
the North American term “course” for what is elsewhere referred to
as a “subject” or “module” within a program of study and normally
involving about three hours of weekly instructor contact with a
group of students over approximately four months.
1. Literature review
There has not been prior research directly on the topic of this
study, but there are many studies that have informed the work and
provided theoretical context and models for its conduct.
1.1. Inquiry instruction and learning in undergraduate higher
education
Research reports exist about undergraduate IBI in the USA (e.g.,
Ball & Pelco, 2006; Boyer Commission, 1998; Handelsman, Miller, &
Pfund, 2007; Park Rogers & Abell, 2008; Stokking, Van der Schaaf,
Jaspers, & Erkens, 2004), Canada (e.g., Aulls & Shore, 2008;
Barrows & Tamblyn, 1980; Chichekian, Hua, & Shore, 2013;
Redden, Simon, & Aulls, 2008), New Zealand (e.g., SpronkenSmith, Bullard, Ray, Roberts, & Keiffer. 2008–this paper also presented examples from the USA and UK; Spronken-Smith et al.,
2011; Volkmann, Abell, & Sgagacz, 2005), and the UK (e.g., Brew,
2003; Healey & Jenkins, 2009). This research was largely limited
to qualitative case studies of single courses and quasi-experimental
studies comparing two approaches to inquiry instruction or one IBI
and one non-IBI course (Spronken-Smith & Walker, 2010);
Spronken-Smith et al.'s (2012) study is a notable exception.
Spronken-Smith et al. (2011) claimed that they could only identify
two research reports on the use of inquiry throughout an undergraduate degree program, one in the Health Sciences (Ai et al.,
2008) and one in microbiology (Lee, Hyman, & Luginbuhl, 2007).
Renewed impetus to study undergraduate inquiry instruction
and learning was provided by the Boyer Commission (1998) recommendations that undergraduate students in any discipline
should have the opportunity from the ﬁrst year of university to
learn about and experience inquiry, and that research-intensive
universities should lead the way. Some universities enacted
several Boyer-report suggestions, but the overall impact was spotty
(Boyer Commission, 2001; Katkin, 2003). Before Boyer, opportunities for undergraduates to learn about and experience inquiry
were provided primarily through student-initiated, faculty-supported research projects, and the initiatives of individual instructors who made efforts to improve their learners' experiences
without explicitly tying these to notions of inquiry. For example,
the Undergraduate Research Opportunities Program at the Massachusetts Institute of Technology began in 1969 (Cohen & MacVicar,
1976). These were conducted outside courses contributing degree
credit.
A relatively small body of research has addressed undergraduate
inquiry instruction. Spronken-Smith et al. (2008) reported three
studies offering evidence of positive undergraduate studentlearning outcomes (Justice, Rice, Warry, & Laurie, 2007; Prince &

Felder, 2006; Spronken-Smith & Walker, 2010). One metaanalysis of science undergraduate courses provided evidence for
the use of small-group instruction in science courses. Superior
higher-order learning outcomes ensued, one frequently noted
dimension of IBI models. IBI was related to similar general outcomes (Ball & Pelco, 2006; Levy & Petrulis, 2012; Spronken-Smith
et al., 2008), with more positive impact on learning than non-IBI
courses (Justice et al., 2007). Students rated some kinds of IBI
most highly, for example, open, discovery-oriented inquiry
(Spronken-Smith et al., 2012). Case-based and project-based
learning were associated with more evidence of positive learning
outcomes than other kinds of inquiry such as problem-based
learning (Loyens & Rikers, 2011).
Growing emphasis on IBI educational reforms in K-to-12 education also prompted interest in using IBI approaches within undergraduate courses. More matriculating students will be prepared
to engage in IBI and expect professors to use and build upon their
inquiry-speciﬁc thinking skills and provide course-time for student
participation in projects they or others initiate. This is especially
likely if students spent extended time doing a research project
within their secondary education; survey data (Kurotsuchi Inkelas,
Swan, Pretlow, & Jones, 2012) conﬁrmed that undergraduate students who systematically engaged in doing a research study in the
arts, humanities, or sciences in an International Baccalaureate (IB)
program believed they were better prepared to undertake university inquiry requirements than students who had other secondary
schooling experiences. IB graduates reported more involvement in
doing research, and more highly valued the opportunity to engage
in undergraduate inquiry.
1.2. Inquiry instruction and learning in undergraduate teacher
education
Multiple meta-analyses spanning 20 years clearly supported the
importance of designing undergraduate teacher-education courses
that help K-to-12 preservice teachers learn how to teach content
and skills through IBI processes in ways that lead to enhanced
higher-order thinking and learning outcomes (e.g., American
Association for the Advancement of Science, 1993; Bredderman,
1983; Furtak, Seidel, Iverson, & Briggs, 2012; National Research
Council, 1996, 2000, 2012; Organization for Economic
Cooperation and Development, 2009; Schroeder, Scott, Tolson,
Huang, & Lee, 2007; Shymansky, Hedges, & Woodworth, 1990).
Minner, Levy, and Century's (2010) synthesis of 138 K-to-12 qualitative research studies also reported a “clear, positive trend in favor
of inquiry based-teaching” (p. 474).
Nevertheless, the issue arises of whether or not undergraduate
student-teachers typically have been exposed to preparation and
engagement in inquiry projects and are provided the opportunity
to learn how to actually do or teach through inquiry as opposed to
merely becoming informed about it. In a year-long qualitative study
of 60 students in two research-intensive British universities (Wray,
2013), all the ﬁrst- and second-year undergraduates reported not
having experienced any IBI or being asked to use their earlierlearned, higher-order, inquiry-relevant skills. Wray's results challenged the claim that students' prior experiences directly inﬂuence
education professors' inquiry-instructional practices, yet conﬁrmed
that IBI-trained secondary graduates expect to encounter situations
in which inquiry skills are needed. Alkaher and Dolan (2011) also
reported lack of awareness of IBI effects in several disciplines. More
large-scale qualitative studies are needed to describe whether education professors have a rich conception of inquiry as a process
and as instruction, and how well what happens as instruction
during a course aligns with their conceptions of inquiry.
Instructors' conceptions of what they desire to teach can be

M.W. Aulls et al. / Teaching and Teacher Education 51 (2015) 147e161

related to their enactment of undergraduate instruction (e.g.,
Devlin, 2006; Gebre, Soroyan, & Bracewell, 2014; Gow & Kember,
1993). It also is important to determine if education instructors'
conceptions, instructional plans, and classroom enactment of plans
are related to and inﬂuenced by expert models of inquiry instruction. In addition, are the conceptions inﬂuenced locally by other
professors in their ﬁeld, or inferred from personal experience in
undergraduate teaching?
Inquiry instruction used to prepare preservice teachers to do
IBI can be more demanding and complex than many other kinds of
instruction (Windschitl, 2002, 2004). Senior student-teachers who
learned about inquiry through pedagogy and psychology undergraduates who did an inquiry-based research project similarly
understood the demands of doing inquiry, but the preservice
teachers better articulated how to teach others to learn through
inquiry (Aulls & Pelaez, 2013). Qualitative and longitudinal case
studies of preservice teachers indicated that a high proportion of
undergraduate education students evaluate inquiry learning as
very important but regard IBI planning and enactment as too
challenging to commit to adopting as central to their instruction
(e.g., Crawford, 1999, 2000; Davidson & Bruce, 1993; Schulz &
Mandzuk, 2005; Windschitl, 2003). Being predisposed to use inquiry, planning IBI, and actually doing it are different actions.
These ﬁndings may also apply to higher-education instructors and
their courses.
Alkaher and Dolan (2011) review of barriers to IBI planning or
implementation proposed that multiple conceptions of inquiry
confuse some instructors. Others believe they do not have the
expertise necessary for IBI or are not aware of its beneﬁts (e.g., R. D.
Anderson, 2002, 2007; Crouch & Mazur, 2001; Dancy & Henderson,
2008; Dehann, 2005). Therefore, some IBI models, even when
learning evidence is strong, may be used less often in undergraduate courses because they require more time, effort, and special
resources (Park, Rogers, & Abell, 2008).
We propose that a primary problem in the research literature on
IBI in undergraduate education courses, as in other degree programs on which the preceding research was based, is the lack of
clarity about what happens as inquiry instruction in education
courses, what distinguishes them from noninquiry courses, and
what kinds of IBI are useful in such courses. For example, is IBI
student- or process-centered? Do IBI models differ across education subject matter? Can teacher- and content learning-centered
courses be inquiry-based?

1.3. A framework to elaborate dimensions of instruction related to
inquiry enactment
L. W. Anderson and Burns (1989) reviewed models of instruction to articulate what happens in classrooms and what variables
constrain teacher-student coconstruction of the instructional
process during a course: (a) subject matter, (b) activity demands,
(c) instructional format, (d) grouping, (e) time allocation and
pacing, and (f) teacher and student behaviors and interactions.
Furtak et al. (2012) used a similar framework in a meta-analysis of
experimental and quasi-experimental studies of inquiry-based
instruction to clarify what dimensions are and are not included
or emphasized in purportedly different models of IBI. Their results
provided elementary and secondary education-level support for
the Anderson and Burns (1989) constructivist-learning framework.
What the teacher does is only one dimension of the evolving
process of instruction comprising a sequence of classes in a university course; what the teacher does in planning and in the
classroom constrains what happens as inquiry instruction and
learning.
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2. Purposes of the study
1. To empirically distinguish between common dimensions of
inquiry-based instruction (IBI) and non-IBI dimensions.
2. Within courses taught by instructors who describe themselves
as making IBI part of their instruction, to identify the common
and unique underlying dimensions of instruction that explain
what kind of IBI is being provided.
If the AndersoneBurns model is valid, then the six dimensions
should occur in all courses but qualitatively differ between IBI and
non-IBI courses. Such differences could arise when a different time
emphasis is given to some dimensions, or when some are present
in IBI courses but not in non-IBI courses. Instructional dimensions
can be combined differently, or instructors may hold different
goals for student learning corresponding to the kind of IBI
provided.
Because literature descriptions of IBI instruction reﬂect a “messy
construct” (Spronken-Smith & Walker, 2010), the AndersoneBurns
model may afford a tool to clarify what instructional dimensions
are actually qualitatively different and how. Furtak et al. (2012)
were adamant that clear descriptions of courses and classes purporting to use IBI were essential to determining what instructional
inputs were related to learning-outcome differences.
3. Methodology
We employed an instrumental and collective case-study design
(Stake, 1995). One goal of an instrumental case study is to relate
results to existing models or theory–in our case, the AndersoneBurns model of instruction. Participants were selected from a
purposive, convenience sample of courses required for an undergraduate degree in education and instructors engaged in the
teacher-certiﬁcation programs of three universities (two in eastern
Canada and one in the northeastern United States). The 16 professors who consented to participate were then categorized as IBI
or non-IBI based on their self-descriptions. As a collective study, it
described each case using multiple embedded units (Yin, 2003)
representing the AndersoneBurns framework for describing what
happens in each class, and then compared the descriptions of each
course to the other. The data sources were derived from (a) interviews about the perceptions of each course and its instruction
by the instructor, (b) formal written course outlines given to students, and (c) classroom observations by researchers, videorecorded and in ﬁeldnotes. Each data source produced numerous
categories and enabled complex within-case analysis (IBI only or
non-IBI only) and between-case analysis (IBI versus non-IBI) of
instructors' courses. The comparison of more than two cases in
each group and then between groups afforded a stronger basis for
testing the validity of Anderson and Burn's (1989) framework for
classroom instruction in higher-education classrooms and for
generalizations about the results of the inductive analysis of cases
reported by the participants to entail IBI and how these are
different from courses described as not inquiry-based. Cross-case
analysis with the IBI courses alone also allowed the detection of
different kinds of approaches to promoting inquiry teaching and
learning across different education departments and universities.
Thus, the strength of the collective case-study design is based on
replication logic (Yin, 2003). Literal replications of one or more
instructional properties, the absence of one or more instructional
properties, or qualitatively different variations on the same
property or properties across many cases, offer evidence of what is
likely to be alike and different about IBI compared to instruction in
courses the instructors view as not inquiry-oriented. Furthermore
the within-IBI case analysis described precisely how some courses
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using inquiry-based instruction were unique from other courses
using IBI. Theoretical replication occurs when the absence of a
replication can be explained on the basis of theory, for example,
Anderson and Burn's (1989) model. On the other hand, the
complexity of the data collected and analyzed precluded a rich
portrait in the research results for each single case in terms of its
surrounding context, detailed descriptions of the course, and the
like (Yin, 2003). Although the single-case data were gathered and
analyzed for each case, they were not reported. Instead, they were
used through analyses that meet the goals of the instrumental and
collective case-study design, namely, to test theory in terms of
what happens in IBI classrooms that is different from non-IBI
classrooms and to determine the variability in how education instructors view inquiry, its place in their teaching, and the context
they create for student engagement in inquiry learning.
Dimensions of instruction were the primary unit of analysis in
comparing the 16 courses. By relying on inductive derivation of the
categories forming instructors' conceptions of inquiry instruction,
actual plans they created for the enactment of the course, the
course outline describing each course, and enactment of one class
in each course, it was possible to represent the instructors' and
researchers' memories and thoughts about the nature of instruction in the courses.
Comparing cases allowed separation of IBI and non-IBI courses
and kinds of IBI courses through constant comparison of the
inductively generated categories derived from the participants'
voices, artifacts, and actions. Claims for what IBI courses entail
that non-IBI courses do not, and the variation in the kinds of IBI
courses used to promote student-teaching expertise, derived
primarily inductively rather than deductively. This enhanced
validity because it did not depend solely upon the researchers'
thinking.
The researcher's philosophy must be disclosed in qualitative
research because he or she is the primary tool for both collecting
and analyzing data. We hold a social-constructivist learning philosophy (Vygotsky, 1978) that inﬂuenced selection of a broad
framework for conceptualizing what happens in university courses
as instruction.
3.1. Ethics
Research-ethics
universities.

approval

was

obtained

from

all

three

3.2. Sample
Sampling strategy was purposive and criterion-based. The
sample included 16 undergraduate courses taught by education
instructors in two Canadian and one US universities that varied
from medical-research-intensive to comprehensive-doctoral to
regional-undergraduate, thus adding contextual variety. Twelve
instructors claimed to make a place in the observed course for
inquiry-based instruction and four stated they did not. They were
not preselected but, after agreeing to participate, identiﬁed
themselves as one or the other based in the last interview topic:
the place of inquiry in the course to be observed. This was also a
convenience sample of full-time, tenure-track instructors willing
to be interviewed, share instructional documentation, and be
observed and videorecorded. Teaching assignments varied due to
sabbatic and other leaves, administrative and other assignments,
therefore the total potential sample comprised at the peak
approximately 70 instructors (23% participation). Each instructor
selected one compulsory, preservice, teacher-education course as
the focus.

3.3. Data collection
3.3.1. Interviews
A semistructured interview, at a place designated by the
instructor to be distraction-free, was completed in approximately
60 min, and questioned:
1. how instructors generally viewed effective instruction;
2. the nature of inquiry and its place in the courses described in the
course outlines;
3. how the instructors planned and enacted their instruction;
4. the acquaintance they thought the typical student may have had
with inquiry during prior formal schooling; and
5. the acquaintance their departmental colleagues may have had
with teaching using an inquiry approach to instruction.

3.3.2. Classroom observations
One author observed and a research assistant videorecorded
one entire class per course. The observer made ﬁeldnotes identifying the start and end times, who said what to whom, when,
where, and how, for each class event. An event denoted introduction of a new topic or activity. Videorecordings and audiotranscriptions of the classroom lesson were merged with the
ﬁeldnotes. Times were allocated to event topics, event activities,
and categories of questions and roles emerging within all events
comprising the class.
3.3.3. Artifacts
When interviewed, each instructor was asked for a copy of the
course syllabus. This was digitized to facilitate open coding and
constant comparison of emerging categories among the cases.
3.4. Data analysis
3.4.1. Open coding
Analysis began inductively using open coding (Strauss & Corbin,
1990) of interview transcripts, course outlines, and discourse from
classroom events identiﬁed in lesson videorecordings. Open coding
enabled reducing these data into themes or categories within
which other categories elaborated on their meaning from the participants' perspectives, including responses to questions and
probes. Following Aulls (2002), transcripts for each class event
were open-coded to determine codes for units of teacher-student
dialog contributing to classroom discourse, and to inductively
derive roles identiﬁed through teacher and student participation in
each classroom event.
Finally, course outlines were open-coded to describe (a) categories of goals for student-learning outcomes, (b) activities for
students to accomplish, (c) teacher and student roles, and (d)
assessment categories the instructor used to assign marks to individual students and weights for these assignments in overall
grading.
3.4.2. Content analysis
Content analysis following Mayring's (2000) procedures
employed the AndersoneBurns framework to establish six dimensions of classroom instruction that, considered together,
created a variety of instructional patterns. This was done separately
for IBI and non-IBI instructors.
3.4.3. Constant comparison of cases
Using ﬁeldnotes and coded transcriptions of class events, constant comparison of all 16 courses used the six AndersoneBurns
classroom-instruction dimensions to compare cases within then
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between each university. Based on videorecordings and ﬁeldnotes,
we coded and compared (a) time allocated to teacher-class dialog,
teacher monolog, and studentestudent dialog as a whole class or in
small groups; (b) the nature of activities occurring in the class; (c)
main topics arising in each event; (d) what the teacher did; (e)
kinds of dialog arising in the class; and (f) different roles played by
the teacher and students during an entire class.
3.5. Validity considerations in the instrumental-collective case
design
3.5.1. Interview order
Asking instructors to ﬁrst express their understanding about
inquiry could have biased their descriptions of what they considered as highly effective instructional practices used in their classroom instruction. Therefore, participants were guided by the
interviewer to describe their course, how they planned it, and what
they considered as highly effective instructional practices, then
explain their personal conception of inquiry and its place in the
observed course.
3.5.2. Interrater reliability of the coding
Interrater agreement for 25% of the transcripts was .90; intrarater coefﬁcients were .95 and .88 respectively for two coders. Peer
debrieﬁng (Creswell, 2007) enhanced the accuracy of accounts of
each case.
3.5.3. Negative-case analysis
To clarify what inquiry instruction is and is not, instructors who
stated they did not use inquiry in the observed course can be
regarded as negative cases. Comparisons of IBI and non-IBI cases
within each university were analyzed ﬁrst. It was not assumed that,
when instructors think they are not using IBI, they will be alike in
the instructional dimensions we analyzed. However, instructors
who claim they use an IBI approach should be able to demonstrate
in the observed class that dimensions of their instruction enabled
student- and process-centered instruction (e.g., as noted earlier,
that build upon students' interests, enable students to share in
building part of the curriculum, or describe new roles for the
learners and instructors that can include roles traditionally associated with the other). Finally, the course outline must include
activities or assignments that meet such IBI criteria and receive
more grading weight.
3.5.4. Data triangulation
Triangulation can be of data sources, theory, or method to offer
evidence of the dependability and credibility of the obtained results (Corbin & Strauss, 2008; Creswell, 2007). Effective instruction that promotes positive evidence of student learning should
include meaningful and noncontradictory alignment among plans
for teaching and learning, enactment of plans, and evaluation of
learning (Biggs, 2003). Data-source triangulation was used to
verify correspondence among what instructors said in the interview they did to create a plan for instruction, course syllabi–
especially academic and social requirements for course credit, and
what was observed in cooperation with students during a typical
class.
For methods triangulation, descriptive open-coding results
were compared to content-analysis results; negative cases were
used to conﬁrm that the qualitative differences among the six dimensions of instruction distinguished kinds of IBI. Triangulation
also distinguished IBI overall from instruction that was sufﬁciently
different to constitute non-IBI instruction.
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4. Results
What common dimensions of instruction distinguish instructors
who reported using IBI in their course from those who reported
that they did not use IBI? And what was the extent of variability of
IBI practices?
If the two groups differed qualitatively on all six dimensions of
instruction, there would be strong reason to infer that the instruction differed between the IBI and non-IBI classes. If only some
dimensions differed, there would be evidence that IBI and non-IBI
instruction differed on particular dimensions. If only one or no
dimension was qualitatively different, the evidence could not
support a contention that instruction is sufﬁciently different from
that in non-IBI instructor courses.
4.1. Instructional dimension 1: perceptions of the most important
quality of instruction
We asked, “What do you regard to be the most important quality
of instruction in undergraduate classes?” before questions about
inquiry instruction and learning, in order to create a reﬂective
response mode on the ﬁrst question.
IBI instructors reported qualities of instruction that fell into six
in vivo categories (using participants' own language) that absorbed
virtually all the variability in the total response pool. These categories were to
1.
2.
3.
4.
5.
6.

get them to think;
set up situations that encourage them to learn;
know the content and deliver it clearly;
link real-life experiences to theory;
link learning experiences in class to students needs; and
make the content come alive to them.

Categories 1, 4, and 6 resembled responses of non-IBI instructors. For example, the category “to get them to think” was
similar to non-IBI instructors' statements “to engage students in
critical reﬂection” and “to stretch their brains.” However, categories
2, 3, and 5, unique to the IBI instructors, referred to ways to design
course conditions that motivate students to engage in inquiry.
IBI instructors generated 10 other unique categories not found in
non-IBI instructors' responses, reﬂecting three broad dimensions of
instruction:
 What the teacher does to more actively engage students,
included to
1. get students to do more;
2. listen more and lecture less;
3. observe where students are having difﬁculties;
4. be ﬂexible in decision making and pacing lessons;
5. teach students how to reﬂect; and
6. help them be successful learners.
 Social dimensions of instruction, dependent on the student's
behaviors, included to
7. get students discussing issues;
8. create a comfortable social climate; and
9. work in small groups as a community.
 Cognitive dimensions of instruction, included just one, to
10. to have them use knowledge in the future.
Non-IBI instructors' responses reﬂected only what the teacher
did and omitted inﬂuences from classroom social dimensions, but
most IBI instructors noted both. Second, IBI instructors reported
many unique instructional practice categories. Third, IBI instructors' responses focused on instruction and learning processes,
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whereas non-IBI instructors' mentioned only the content to be
taught and heavily represented the teacher's thoughts and actions.
IBI and non-IBI instructors had different views of what is generally
important to effective instruction.
4.2. Instructional dimension 2: course planning
“Do you follow a sequence or series of steps when you plan your
course?” Only one non-IBI instructor concurred, but all IBI instructors said yes. Probes followed: “What did (will) you do to plan
the course I (did or will) observe?” IBI instructors planned either
the whole course or weekly, class-by-class, reﬂecting on the previous class. They described how they plan. Their plans indicated
what the student does, thereby making the student rather than
themselves the center of the instruction. Non-IBI instructors
addressed the content with little consideration of how students
learn to process that content. Their responses were also considerably briefer. This suggests that they spent less time planning than
IBI instructors and were not overtly focused on students' active
participation in classes. Almost all IBI instructors said they planned
the course considerably before the ﬁrst class; no non-IBI instructor
made this claim.
All 16 instructors used one or more of the following six planning
categories to describe what the instructor does, derived from their
exact words:
1. organizing activities to engage students in content;
2. imagining situations to get students to respond or reﬂect on
response to the situation,
3. adapting the enacted plan through reﬂection in action;
4. leaving part of the content to be generated by the student, or
part of an activity or situation, ﬁlling in from one's own experience or principles recently taught in a prior lesson;
5. adapting the next lesson through reﬂection on the last class as a
whole and projection to the next one, or what was described in
the course outline for each class of a course; and
6. getting lecture content ready.
The most typical categories IBI instructors associated with their
planning were:
1. constant reﬂection on how best to present and what to include
in the course;
2. ongoing question asking (“What needs to be done? How best to
do it? What resources might be needed?”);
3. student involvement;
4. various planned activities to be included;
5. open-mindedness to change;
6. willingness to relinquish control;
7. wanting to instill autonomy by empowering the students; and
8. assigned mandatory readings for execution of activities.

handseon activities towards the end.” She did, however, “make
notes on problems experienced by students” and “tries to address
them on a regular triweekly basis.” In contrast, IBI instructors
mentioned or elaborated on many student or instructor behaviors
that support inquiry learning. The response categories are listed in
Table 1.
The major planning categories describing IBI and non-IBI instructors were substantially different. This strongly suggests IBI
instructors undertook more elaborate planning processes well
before teaching a course, and employed many more unique “best
practices” of teaching and learning in undergraduate courses (e.g.,
Instructors 1 and 2, Table 1).
4.3. Instructional dimension 3: classroom dialog and discourse
Active learning entails verbal participation during instruction
among students and with the instructor. It can occur with varying
frequency in any course and be analyzed into categories that
describe speciﬁc patterns of dialog that emerge into discourse. This
dimension was derived from videorecordings of the observed
classes and directly reﬂects coconstruction of the learning environment. Table 2 shows eight categories of verbal classroom events
found in the IBI and non-IBI classroom transcripts. The ﬁrst four
categories were initiated only by the teachers as instructor monolog without expectations for students to actively coparticipate.
Categories 5 and 6 included dialog initiated by teacher or student,
and may lead to discourse between the instructor and students, or
among students. Categories 7 and 8 represented individual student
monolog, such as students' presentations to the class and teacher,
normally without expected audience response–however in IBI
classes there were responses during and after presentations and
these were coded. When talk is balanced between the teacher and
students, greater emphasis is given to events in categories 5 and 6.
In category 5, the instructor or students who ask questions or make
statements more likely produce sustained discourse that hierarchically relates concepts and ideas. Category 6 was dialog mostly
among students with the instructor as a facilitator.
In both IBI and non-IBI cases, students extensively mediated
academic thinking through whole-class discussion and studentdirected small-group discussion. Individual instructors varied
widely in both groups.
However, as shown in Table 2's Instructor and Student Totals
columns, IBI-courses student talk time was 70%, teachers' alone
30%. In non-IBI courses students talked 45% and teachers 59% of
total verbal-interaction time. Generally, but with exceptions, IBI
classes spent considerably more time in whole-class discussion and
small-group participation. Instructor explanations and directions,
and students' presentations, occupied more non-IBI class time. IBI
and non-IBI classes differed in the amount of student talk time and
in what kind of student and instructor talk occurred.
4.4. Instructional dimension 4: projects and learning activities

Non-IBI instructors focused on “what and how to teach.” Even
one non-IBI instructor who mentioned that “the student population is considered in choosing activities and style of delivery,”
continued, “I like to provide structure and direct teaching due to the
mixed ability of the group.” Another non-IBI instructor said, “No,
there isn't much planning needed … all I'm doing is trying to keep
up with the other six sections of the course, which is very prescriptive–same textbook, same course outline, PowerPoint templates, etc.,. . . so planning just seems to be redundant.” He called
his planning “formulaic.” Another non-IBI instructor followed a
pre-existing plan that had been available to staff for years. She also
followed a general class pattern without much deviation, for
example, “heavy lecturing in the beginning of the class, followed by

The most unique dimension of IBI courses was that students
were required to engage individually or collectively in projects over
an extended period of time, at least four weeks, resulting in curriculum units such as (a) a classroom-management guide, (b)
classroom-assessment tools, or (c) a research question and investigation followed by data collection and analysis.
Table 3 presents evidence from syllabi listing all “academic
projects” in bold type plus all “academic activities” in the IBI and
non-IBI courses. Both included a “research report” project category.
Although distributed over 11 weeks and due at the end of the
course, these did not enable students to apply course knowledge to
the immediate development of the solution to a classroom
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Table 1
Major categories representing IBI and Non-IBI Instructor's course planning.
Planning steps articulated
IBI
1
2

3

4

5

6

7

8

9

10

11
12

Non-IBI
13

14

15

16

Selects and schedules principal content, readings, and assignments weeks in advance (entire course outline is online)
Planned activities include: learning cells, small and large group activities, mini-lectures, and demonstration activities
Maps the concepts or content from the textbook
Reﬂects about multiple ways of doing activities, what students need to know, visualizes how best to bring it across
Remains open to suggestions from students, emphasizes activities
Believes in students' ability to learn without lecturing
Maps concepts/content from the textbook; decides how to brake them down, what basic information activities require
Reﬂects on how they can be taught weekly or daily
Tries to keep a balance between lecture and activity
Looks at content
Reﬂects on at what point to get students involved
Models behaviors
Interrelates student experience to teaching
Not really involved in planning (using another instructor's course outline)
Reﬂects on things the students should know and get them engaged
Believes in interactive teaching
Puts abstract ideas into practice
Reﬂects on goals and what students should take out of it
Remains open to suggestions from students
Decides whether it is a lecture or a lab, what information or skills are required, and then plans situations
Provides plenty of examples and experiences
Modiﬁes existing plan according to class but follows a general pattern
Heavy lecturing in beginning of course/class but more practical hands-on activities toward middle and end
Reﬂects on notes taken from previous years about problem areas
Introduces concepts at the beginning of course
Reﬂects on what is happening in class
Believes in student autonomy so gets students involved in developing curriculum
Develops resources and respect for knowledge of others
Plans small-group activities
Starts year planning and creating lesson plans and tries to bring in all types of concepts or content
Reﬂects on what needs to be done, how to teach ways of teaching, and the subject content
Includes activities and science content
Keeps reﬂecting an ongoing activity–shufﬂing and improving
Develops lesson plans, introduces and then breaks into smaller units
Reﬂects on what to do and decides on appropriate resources, e.g., guest speakers, type of media services
Believes in using a constructivist approach
Involve students in group work
Follows a four-year-old course outline
Reﬂects on self, receptiveness of students, and any changes that may be required
Involves students in planning of the course by getting them to develop questions related to the syllabus
Reﬂects and assesses level of course and timing
Changes readings all the time
Refers and reviews another teacher's outline
Reﬂects on type of interaction required with students
Keeps in mind what subjects students are majoring in
Plans day-by-day
Four to ﬁve assignments throughout course
Reads assignments or reﬂections
Looks at content of class
Studies type of student population
Decides on kinds of activities and style of delivery
Uses mostly direct teaching because of mixed ability
Links between lecture and textbook (because of comfort level of students)
 Likes to give them structure
 Formulaic planning process; syllabus modeled on previous instructor's
 Tries to keep same pace as the other seven sections of the same course which all use same textbook
 Uses available template “PowerPoint” presentations

educational problem or the creation of something new for the
students to use soon in their own classroom, such as a curriculum
unit. Research reports based solely on library access do require
undergraduates to read research on a topic or question of interest,
write a summary of the evidence, or compare the available evidence, however, there is usually no direct application of the
knowledge acquired. Limited knowledge about making sense of
research can lead to misconceptions about inquiry or IBI.
Academic activities refer to a problem space, set of directions
to follow, and a production (Doyle, 1983). We counted 110

academic activities that we organized into 16 qualitative categories. The average number in IBI syllabi was 5.76, and 4.75 for
non-IBI. IBI students experienced more opportunities than nonIBI learners to be more active learners and received frequent
feedback on academic learning through small-group peer interactions and written or verbal professor feedback. A difference
of one weekly activity can generate an hour of preparation and
10e40 min of class time per student to verbally interact about the
activity's product or process–that totals 1300 min, not an inconsequential number.

Table 2
Minutes and percentages of total talk time on kinds of talk generating monolog, dialog, and discourse.
Instructors

Talk Category (min./%)
1

2

3

4

Lecture time

Instructor
explanations

Instructor
directions

Instructor review

IBI
1
0
2
0
3
10
4
32
5
0
6
2
7
43
8
0
9
0
10
20
11
4
12
0
Total min. 111
% of total
17
Non-IBI
13
0
14
0
15
15
16
34
Total min. 49
% of total
22
a

Instructor totals

5

6

7

8

9

Whole class
discussion

Small group
discussion

Student
presentation

Student
Independent
study

Other

Student totals

Total
class
talk
(min.)

0
0
17
53
0
4
88
0
0
32
7
0

10
0
5
0
0
10
0
30
0
0
0
0
55
10

17
0
8
0
0
20
0
50
0
0
0
0

5
0
0
0
0
5
0
0
0
1
0
0
11
2

8
0
0
0
0
10
0
0
0
2
0
0

0
0
0
0
0
15
0
0
0
0
0
0
15
2

0
0
0
0
0
31
0
0
0
0
0
0

15
0
15
32
0
32
43
30
0
21
4
0
192
30

25
0
25
53
0
65
88
50
0
34
7
0

10
20
22
23
60
17
0
20
31
38
50
35
326
51

17
40
37
38
100
35
0
33
86
63
91
92

0
30
8
5
0
0
6
10
5
2
1
3
70
11

0
60
13
9
0
0
12
17
14
3
2
8

35
0
0
0
0
0
0
0
0
0
0
0
35
5

58
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0

0
0
15
0
0
0
0
0
0
0
0
0
15
2

0
0
25
0
0
0
0
0
0
0
0
0

45
50
45
28
60
17
6
30
36
40
51
38
446
70

75
100
75
47
100
35
12
50
100
66
93
100

60
50
60
60
60
49
49
60
36
61
55
38
638
100

0
0
25
70

10
41
0
0
51
23

22
66
0
0

1
5
8
5
19
9

2
8
13
10

0
0
0
0
0
0

0
0
0
0

11
46
23
39
119
55

24
74
38
80

8
0
38
0
46
21

17
0
62
0

5
0
0
4
9
4

11
0
0
8

19
16
0
0
35
16

41
26
0
0

0
0
0
5
5
2

0
0
0
10

3
0
0
1
4
2

7
0
0
2

35
16
38
10
99
45

76
26
62
20

46
62
61
49
218
99a

This falls short of 100% because of accumulated rounding.
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Table 3
Comparison of all assigned IBI instructors' and Non-IBI instructors' Academic tasks identiﬁed from course syllabi.
Instructor Academic tasksa
1
IBI

2
IBI

3
IBI

4
IBI

5
IBI

6
IBI

7
IBI

8
IBI

9
IBI

Description of inquiry-based activities

Teaching Idea binder and Fair:
“The assignment is for your permanent Staff Committee to create, over the 13 weeks
of the course, a real “3-ring binder” of ideas you can use in student- or real teaching”
Observation log:
“A psychological observation log from your three weeks in the schools in November.
Your task is to record your observations of as many as possible events or actions.”
Resource Fair/Poster Session
Welcome Letter or Inclusion Manifesto (15%); Discussion
“A group (max 2 persons) or an individual presentation of a resource for inclusive
Questions/Participation (10%); Article Review (20%);
education.”
Resource Fair/Poster Session (25%); Class Assignments (30%)
“Presentation stations will be organized so that presenters will be available for
-Lesson Plan activity (15%), I.E.P. activity (15%); No exams
questions during a speciﬁc time frame.”
Three case studies (Group)
Three case studies (Group) 15%; Lesson Plan & Fair 20%;
Concept Map (Individual/Group) 10%; Two Article reviews 20%; “The case study is designed to help inform your decisions about everyday teaching
practices based on educational psychology theories. Your group will be working on six
Quiz 20%; Participation and Attendance 15%;
real cases that other teachers or parents have actually encountered in their teaching or
No exams
parenting. . . . In your group, discuss the case and come up with the best possible solution
that you can think of, based on what you have learned from the course to date. You need
to justify your solution with theories and principles of educational psychology.”
Lesson Plan & Fair
“At the end of the term, we will have the Lesson Plan Fair and Awards. Students will
display what they have created throughout the course and exhibit as well as circulate
the room to look at others' work. At the end of the day, we will nominate and vote for the
best lesson plan. A peer evaluation rubric will be provided.”
Building a Personal Discipline Program (Individual)
Response to Readings (Individual) 20%;
“Drawing from readings, discussions, class lectures, presentations, in other words a
Response to Guests (Individual) 20%
synthesis of both this course and the ongoing Field Experience, you will describe the
Building a Personal Discipline Program (Individual) 25%;
personal management/discipline approach that you feel best for yourself and the
Building a Discipline Proﬁle (Group) 25%;
diverse students that you teach.”
Attendance and Participation 10%;
“Describe a difﬁcult discipline situation that you have either witnessed or personally
No exams
encountered. Write a short critique of how it was handled.”
Constructing a Discipline Proﬁle (Group work):
Written component: “construct a discipline approach from their text and journal
readings and their ongoing experience in the classroom.”
Group presentation: “Each presentation will be orchestrated by the group itself, and
decisions, for example, regarding visuals, methods, exercises, activities etc. are left to the
group's discretion”
Building a Personal Discipline Program (Individual)
Response to Readings (Individual) 20%;
Response to Guests (Individual) 20%
“Drawing from readings, discussions, class lectures, presentations, in other words a
Building a Personal Discipline Program (Individual) 25%;
synthesis of both this course and the ongoing Field Experience, you will describe the
Building a Discipline Proﬁle (Group) 25%;
personal management/discipline approach that you feel best for yourself and the
Attendance and Participation 10%;
diverse students that you teach.”
No exams
“Describe a difﬁcult discipline situation that you have either witnessed or personally
encountered. Write a short critique of how it was handled.”
Constructing a Discipline Proﬁle (Group work):
Written component: “construct a discipline approach from their text and journal
readings and their ongoing experience in the classroom.”
Group presentation: “Each presentation will be orchestrated by the group itself, and
decisions, for example, regarding visuals, methods, exercises, activities etc. are left to the
group's discretion”
Lab questions
Lab questions & Group project (paper or WebCT) 30%;
“Following each lab there will be a small number of questions to answer. These will
Participation in lab 10%;
either be listed in your Lab Manual or posted on WebCT, and they are due by the
Participation in lecture and on WebCT 10%;
beginning of your next lab session.”
Mid-term exam 20%;
Group project
Final exam (cumulative) 30%
“Groups will be formed in lab to develop a 5E lesson to use with elementary students.
The lesson topic must be relevant to the QEP, and it must help students understand a Big
Idea of science.”
No evidence available
Written assignments: 1) Development of learning targets
(Individual) 10%; 2) Development of a test (Group) 15%;
Development of a performance assessment (Group) 20%;
Assessment and grading plan (Individual) 10%;
Four In-class peer assessment exercises 12% (4% each)
Three Online quizzes 33% (11% each)
Thematic unit:
Reading Responses (30%); Thematic Unit Project Proposal,
“planning of the cross-curricular content of the unit. The unit must include two lesson
Development, Presentation & e-Portfolio 60%);
plans and an inquiry project that are linked to them.”
Participation (10%);
e-Portfolio
No exams
“General goals … related to your own education & career)
Journal
Journal 40%; Lesson Plans 30%; Web Quest 10%;
“Moon watch” activity: “Continue until you can no longer see the moon at the time you
PDS Reﬂection 20%;
selected. Maintain a log of your daily observations. Observations should be detailed
No exams
enough to enable you to identify 3 patterns.”
Concept Maps 10%; Learning Cells 10%; Essay 25%;
Annotated Bibliography 5%;
Teaching Idea binder and Fair 15%; Observation Log 25%;
Quiz 10%
No exams

(continued on next page)
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Table 3 (continued )
Instructor Academic tasksa

Description of inquiry-based activities

10
IBI

Analysis of childhood paper; Observation paper proposal
and evaluation form; Quizzes and discussion assignments.

11
IBI

Class participation 10%; Annotated bibliography and study
guide 20%;
Curriculum module 35%;
Midterm exam 20%; Final exam 15%
Response papers 20%; Active participation (discussion,
questions and reading responses and notes) 10%;
Analysis paper 20%; Final (Grand Debate) 30%;
Two take home exams 10%; Mid-term 10%

Lesson Plans
“Shadow watch” activity, Obtaining a soil sample for soil and sand analysis, Seed
planting, “Analysis of website lesson plans,” “Misconception project.”
Analysis of childhood paper; Observation paper proposal and evaluation form
Childcare center observation (5 h, 5 visits)
Classroom observation (K-6 public schools)
Curriculum module
“Create a literature based curriculum module to be implemented in the classroom.”

12
IBI

13
Non-IBI

14
Non-IBI

15
Non-IBI

16
Non-IBI

Class and online group discussion 10%; 2 Interpretive
Reﬂections 20%; Concept Map 10%;
Group Presentation (Rationale-Design-Teaching) 15%;
Final Project (Design-Rationale-Reﬂection) 15%;
3 Exams 30%
Web assignment#1 Lexicon of Learning–5 marks;
Web assignment#2 Multiple Intelligences
and Learning Styles–10 marks; Web assignment#3
Disciplinehelp.com–5 marks; Web assignment#4
Motivation–10 marks; Group assignment#5–5 marks;
Article Review–10 marks;
Class Presentation–25 marks; Quiz#1–20 marks;
Quiz#2–10 marks
Research paper (or option) 30%
; Library experience 5%
; 2 examinations 40%; 5 Short quizzes 25%
Research paper 30%
; Library experience 5%;
4 Reading responses 20%
; 4 examinations each 10% (40%)

Analysis paper 20% (Field experience/Classroom experience discussion)
“After completing 15 h in the classroom you should write a narrative report
summarizing, in a reﬂective manner your observations and experiences in the
classroom. You will develop two drafts, which will be discussed with your groups
for feedback.”
No evidence available

No evidence available

Research paperb
“The student must: (a) choose a topic that it within a SPECIFIC area of educational
psychology, (b) consult and review 10 to 15 research studies, (c) summarize the research
ﬁndings, and (d) formulate conclusions from the existing research ﬁndings presented.”
Research paperb
“The student must: (a) choose a topic that it within a SPECIFIC area of educational
psychology, (b) consult and review 10 to 15 research studies, (c) summarize the research
ﬁndings, and (d) formulate conclusions from the existing research ﬁndings presented.”

Notes.
a
Tasks in bold font are inquiry- or project-based.
b
In this type of paper students do not originate their own questions.

4.5. Instructional dimension 5: roles of teachers and students
An important difference between IBI and non-IBI instruction is
the number and quality of roles teachers and students play during
course enactment (Aulls & Ibrahim, 2012; Aulls & Shore, 2008;
Spronken-Smith et al., 2008; Syer, Chichekian, Shore, & Aulls,
2013). Roles reﬂect social and cognitive responsibility for learning
in a classroom, and whether scaffolding of instruction is occurring.
When teachers' or students' roles change during a course, so does
the balance of responsibility for completing academic tasks. Students obtain higher marks in IBI education courses when they
expect the teacher and students share responsibility for learning
(Aulls & Shore, 2008).
Table 4 shows the categories and the frequencies for roles undertaken by all instructors and the students, derived from lesson
videorecordings and instructor interviews. Both IBI and non-IBI
instructors included these nine roles: questioner, commentator,
explainer, humorist, listener, manager, note taker, reasoner, and
role player. Seven roles occurred exclusively in IBI instructors'
classes and interviews: observer, caregiver, collaborator, facilitator,
modeler, summarizer, and paraphraser. Non-IBI instructors
revealed two unique roles: pair-share and resource provider. When
prompted, none of the non-IBI instructors expected their roles or
the students' to change during their course, but 11 of the 12 IBI
instructors expected the teacher's and students' roles to change in
emphasis or kind. The differences in role-change or diversiﬁcation
expectations were associated with the quality of the unique roles
each group described. The numbers of instructor and student roles

were considerably larger for IBI courses.
Listener and synthesizer of discussion ideas roles arise from
coconstruction of the classroom and together imply ways to scaffold learning. Planning and providing opportunities for, or facilitating, what students intend to do can occur without student
classroom interaction. In non-IBI classes, facilitating was done
relatively more often through explaining and giving directions. In
IBI classrooms, proportionately more time was spent in studentled, small-group activities and classroom discussion; teacher's
listening and synthesizing offered more opportunity for scaffolding
and inquiry.
Everyday ways of doing and knowing that become shared reﬂect
classroom culture (Geertz, 1973; Heath, 1982; Weade & Green,
1989). In IBI classes, students were shown how to question,
respectfully challenge others' ideas, challenge themselves,
communicate what they did or did not understand, and share responsibility. They learned academic ways of knowing and the nature of knowledge in each subject. This inference was supported
only by IBI instructors in reference to the importance of their roles
in students' learning.
Both IBI and non-IBI instructors valued students becoming more
independent and autonomous learners through course participation, as Spronken-Smith et al. (2012) noted among IBI instructors
across disciplines, but only non-IBI instructors expected students'
to accomplish this by themselves. Unique IBI instructor roles, and
their expectation that instructor and student roles will evolve
during a course, suggested that they attempt simultaneously to
help students learn how to learn and to scaffold students' social and
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Table 4
Observed roles enacted by Instructors (I) and Students (S).
Roles

Brainstormer
Caregiver
Collaborator
Commentator
Discusser
Evaluator
Explainer
Facilitator
Humorist
Listener
Manager
Modeler
Note Taker
Observer
Organizer
Paraphraser
Pair-Share
Presenter
Questioner
Reader
Reasoner
Resource Provider
Reviewer
Role Player
Summarizer
Synthesizer
Writer
Total Roles

IBI instructors (1e12)

I
S
I
S
I
S
I
S
I
S
I
S
I
S
I
S
I
S
I
S
I
S
I
S
I
S
I
S
I
S
I
S
I
S
I
S
I
S
I
S
I
S
I
S
I
S
I
S
I
S
I
S
I
S
I
S

1

2

√
√

√
√
√
√
√

√
√
√

√

3

Non-IBI
instructors
(13, 14, 16a)
4

√

√
√

5

√

6

√
√

√

√

√
√
√

√
√
√

√

√

√
√
√
√
√

√
√
√
√
√

√
√
√

√
√

√

√

√
√
√
√

√
√
√

√

9

10

√
√
√

√

√

√

√

√
√
√

√

√

11

√
√

√
√

√

√
√
√
√

√
√

√

√

√
√

13

√
√

14

√
√

√
√
√

√
√

√

√

√

√
√

√

√
√
√

√

√
√

√

√
√

√
√
√

√

√
√
√

√

√

√

√

√
√
√
√
√

√
√

√
√

√

√

√

√

√

√

√

√
√

√

√

√

√

√

√
√

√
√

√
√

√
√
√

√
√

√
√
√

√

√

√

√
√
√

√
√

√

√

√
√

√
√

√

√

√

√

√

√

√

√

√

√

√
√

√
√

√

√
√
√

√

√
√

√
√

√
√
√

√

√

√
√

√

√

√

√

√

√
√

√

√

√

√
√

√

√

√

√

14
12

√
√
13
11

7
5

7
4

9
5

12
5

9
6

10
7

9
6

√

6
10

7
5

√
√
√

√
√

√

√

√

10
4

14
8

9
7

Total
Non-IBI

0
2
8
2
5
5
6
7
3
12
1
0
11
7
7
0
5
3
12
11
7
0
5
0
1
5
8
0
10
0
6
0
0
0
0
5
12
8
0
2
4
0
0
0
3
0
0
2
3
4
2
0
4
1

0
0
0
0
1
0
2
3
0
3
1
0
2
2
0
0
1
1
3
3
1
0
0
0
0
2
0
0
3
0
0
0
0
2
0
2
2
2
0
0
3
0
1
0
0
0
0
2
0
0
0
0
0
0

16

√

√
√
√
√

12

√

√

√

√
√
√
√
√

8

√

√
√
√

√
√
√

7

Total IBI

7
6

Note.
a
We did not observe Non-IBI instructor#15 in class.

cognitive activity.
4.6. Instructional dimension 6: academic evaluation
All non-IBI syllabi speciﬁed both midterm and ﬁnal examinations, and assigned these a major proportion of the course grade,
signaling that the end goal students must fulﬁll is to pass the examinations by memorizing and recalling the facts, concepts, and
relationships among concepts in the course-assigned readings and

lectures. No IBI instructor used both midterm and ﬁnal examinations as the primary learning measures. No non-IBI course weight
was given to (a) active participation throughout the course, (b)
learning how to inquire in a discipline, (c) thinking processes
common to experimentation or investigation such as identifying a
research question or evaluation and interpretation of evidence, or
(d) social and cognitive strategies entailed in solving ill-structured
problems over extended time.
IBI assessment practices encouraged and rewarded regular class
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participation. All IBI instructors asked students to engage in projects and shorter academic tasks throughout the course. Table 3
summarizes the projects from the course outlines. Credit for
participation and shorter activities might lower student anxiety
about expectations to be active in coconstruction of each class in a
course, and taking on more academic risks, roles, and responsibilities as part of engaging in projects or investigations that
also are prominent in evaluation requirements. A consequence of
empowering students to take a consistently more active role in
coconstruction of learning is that they must be more active than in
non-IBI courses. Misalignment of learning goals and assessment
tools could be especially devastating in an IBI approach to learning
and instruction due to the risk and ambiguity inherent in the inquiry process. In non-IBI courses, formal evaluations were unambiguous and clearly communicated that all students were
accountable for information, concepts, and ideas presented, however, non-IBI students might be able to memorize enough information and concepts to pass examinations without connecting
much of their new to prior knowledge.
5. Discussion, conclusions, and implications
5.1. Evidence of differences between IBI and non-IBI courses
IBI and non-IBI education instructors provided qualitatively
different interview descriptions of the most important instructional practices for undergraduate courses. IBI instructors' planning
was more thorough and not directly tied to a textbook. They scaffolded their courses through activities and evaluation of student
learning. Instructor and student roles supported students as active
social and cognitive participants, and provided opportunities for
students to gradually accept more responsibility for what and how
they learned. This claim was supported by triangulated evidence
from the roles, discourse, and activity dimensions of instruction.
No previous study of undergraduate preservice teachereducation courses has empirically distinguished what dimensions
of IBI and non-IBI instruction differ as implemented across a wide
range of courses. The Anderson-Burns (1989) instructional dimensions differentiated undergraduate education courses in which
IBI is used or not. Furthermore, the model's six dimensions allow
teachers to self-assess how they might gradually transform a nonIBI approach into an IBI approach to teaching, addressing one
dimension at a time: (a) subject matter, (b) activity demands, (c)
instructional format, (d) grouping, (e) time allocation and pacing,
and (f) teacher and student behaviors and interactions.
Triangulation of interview, classroom-observation, and analyses
of course-syllabi data consistently indicated that, for courses
designed to programmatically confer complex professional
knowledge and skills, IBI education instructors perceive IBI to be
part but not all of each of the content taught, course task or activity
demands, or the system to evaluate students' learning. This ﬁnding
is new among qualitative investigations. Perhaps other qualitative
studies are about undergraduate courses and disciplines other than
education and in which students hold different professional goals.
IBI is part of the repertoire of instructional approaches that
promote student learning most broadly and in which students learn
how to become scholars in their discipline. Some dimensions of
instruction consistently recurred in the IBI courses but did not
occur in any non-IBI course:
1. students undertook projects within a course;
2. instructors carefully planned student's active participation and
did not rely on a textbook;
3. instructors and students play at least six different roles in order
to construct the events of a class in a way that offers scaffolding

of student learning and shifts responsibility for learning to the
students;
4. the proportion of time spent by the teacher and by students
verbally interacting as a whole class or in small groups shifts
toward students; and
5. the design of an IBI course includes typically ﬁve or six assignments that are evaluated and aggregated rather than a total
course grade based solely on midterm and ﬁnal examinations;
this allows regular weekly feedback on student accomplishments, varied activities supporting particular kinds of inquiry
experience, and credit given for sustained student participation.
Dimensions consistently present in non-IBI instruction were:
1. instructors spend the majority of class time giving explanations
or directing students to respond to their own or experts'
thinking;
2. students spend more time passively participating due to the
absence of small-group activities; and
3. students are not asked to demonstrate what they know except
on midterm tests and ﬁnal examinations.
None of the self-identiﬁed non-IBI instructors used an inquiry
approach to instruction, based on classroom observation, teaching
practices instructors deemed most important, quality of their
perception of how to plan instruction, and the disproportionate
allocation of class time to teacher lecturing and student notetaking. This outcome supported the initial decision to purposively
sample instructors on the basis of self-designation as employing an
IBI or non-IBI approach, and supported their self-categorizations.
Non-IBI instruction puts the teacher and the content in the
center of what happens in courses. IBI instruction places the student and the learning process in the center.
5.2. Relationship of ﬁndings to other higher education research
Whether the learner and learning process versus the instructor
and the content are the main foci of what happens in university
classes bears a strong and welcome resemblance to studentcentered or teacher- and content-centered instructors (e.g.,
Kember, 1997). However, the student-centered literature is about
teacher beliefs or conceptions whereas IBI focuses on the enacted
curriculum. An inquiry-oriented instructor is necessarily studentcentered, and also has dispositions, knowledge, and skills to
implement IBI.
Our ﬁndings align with higher-education research that
compared how education instructors differ from instructors in
other disciplines. Ballantyne, Bain, and Packer (1999) surveyed 708
professors in 10 disciplines from a representative sample of
Australian universities; 89 were educators. Participants nominated
by their department chairs described in writing their most exemplary teaching experiences, the context for these practices, how
they monitored student practice, how they improved their instruction, and their overall views of teaching and learning. Education professors least often of all mentioned lectures, consistent with
their overall disciplinary responsibility to teach and model
instructional practices appropriate at least to elementary and secondary schools (we propose also undergraduate education).
Teaching methods most often cited as exemplary practices were:
(a) cooperative or collaborative learning (e.g., Abrami et al., 1995;
Kagan, 1994; Qin, Johnson, & Johnson, 1995; Schermerhorn,
Goldschmid, & Shore, 1975; Schermerhorn, Goldschmid, & Shore,
1976), (b) experiential learning (Kolb, 1984), and (c) self-directed
learning (Piskurich, 1993). In our study, small-group instruction
and self-directed learning through projects distinguished IBI from
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non-IBI courses. Case studies were also mentioned by Ballantyne
et al. (1999) as exemplary teaching methods; only IBI instructors
included case studies among the activities.
Our data suggested more diversity among education instructor's
instructional strategies than Ballantyne et al. (1999). IBI instructors'
quality of planning and curriculum design were richer and more
extensive than non-IBI instructors'. As with Ballantyne et al., our
data suggested several underlying, pervasive themes. All IBI instructors appeared to sufﬁciently value students' perspectives to
provide frequent opportunities to engage in academic conversations with the instructor and each other in class. IBI course planning
and enactment fostered students as active learners inside and
outside the classroom. In IBI courses there was more whole-class
discussion, small-group work, and student engagement in independent and collaborative learning projects; projects were
dispersed and entailed at least four weeks to complete during the
13e15 weeks of one semester. Projects did not occur in non-IBI
courses.
Spronken-Smith et al. (2008) identiﬁed several instructional
dimensions critical to successful IBI in noneducation courses. Most
essential was scaffolding instruction so students could become
active inquiry participants. Both scaffolding and active student
participation were supported in the current study within IBI. The
present study also added precision to Spronken-Smith et al.’s
observation that inquiry instructors favorably regarded students
increasing their autonomy in learning. Non-IBI instructors
expressed the same goal but only the IBI instructors took responsibility through the course design and how they enacted their
curricula as a process in a class to help bring this about.
5.3. Implications
5.3.1. Future research on inquiry instruction in higher education
Courses in this study educated future teachers. Content included
educational psychology, science instruction, mathematics instruction, inclusive education, language-arts instruction, and teaching
English. IBI courses in this study resembled what the Boyer
Commission (1998) described as inquiry-based learning in the
ﬁrst and second year of university:
Inquiry-based learning enables students to take increasing
control of their own learning as they progress through their
degree programs. . . . It views students initially as active participants in the learning process, and once equipped with the
right tools, as active participants in the investigation and analysis of problems, issues and evidence. (p. 17)
Even within our single IBI class observation per course, we often
observed students using inquiry tools or strategies. However, due to
the study's design, we did not observe every class in each course to
determine what students actually learned through IBI instruction, if
inquiry was consistently built into assigned activities across a
sequence of classes, or how well learning outcomes were tied to
evaluation procedures. However, students in non-IBI courses were
not observed using inquiry tools or strategies.
Hua and Shore (in press) reported that ﬁrst-year teachers
struggle implementing inquiry instruction. This suggests that
future research should employ longitudinal case studies or ethnographies to observe multiple classes in one course to determine
(a) what happens when teaching inquiry knowledge and procedures to education students, (b) how it is done, and (c) if it makes
a difference to what students learn and their motivation to incorporate inquiry into their own instruction as preservice then new
teachers. A metasynthesis of existing qualitative research focused
on classroom processes, and particularly case studies, is also
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needed to address these three topics.
Research in nonuniversity education settings suggests that casestudy forms of IBI lead to distinctly different learning outcomes in
higher-order thinking than open, structured, or guided inquiry instruction (Furtak et al., 2012). We found case-study inquiry used
less frequently than projects to engage preservice teachers in
learning about and conducting the process of inquiry. Future
research should compare courses using projects and case studies to
describe what students learn in each about how to teach content
through IBI and how to teach elementary or secondary students to
self-regulate the various inquiry-process skills.
Evidence for scaffolding learning was present in some of our IBI
courses but not in any non-IBI course, supporting Spronken-Smith
et al.'s (2008) prediction that scaffolding is necessary to IBI success
in all disciplines. The extent to which scaffolding is taught, and
what students learn about how to do it in preservice teacher education, has not yet been studied. Future mixed-design research
should examine whether and how the quality and type of scaffolding varies from preservice to ﬁrst-year teachers, and the consequences of these results for how to design successful
undergraduate inquiry instruction.
5.3.2. Practice
Changing higher-education instructors' practices requires taking into account their knowledge, beliefs, and conceptions about
teaching and their roles (e.g., Muis & Sinatra, 2008). As limited
adoption of the Boyer recommendations demonstrated, this is a
slow and challenging process. It involves further supporting instructors who already exhibit some inquiry in their instruction and
identify themselves to some extent as inquiry-oriented, then–likely
more challenging–approaching instructors who do not extensively
use inquiry and do not so identify themselves. We cannot change
instructors' earlier inquiry experiences nor prior conceptions of
inquiry, but we might be able to inﬂuence their conceptions of what
this has to do with teaching and learning in their courses through
conversations among colleagues, and with students where
possible, especially within disciplines. Part of this process could
include clearly articulating the dimensions of the AndersoneBurns
model of instruction and alternative ways to orchestrate them so
their students can more actively engage in learning domainspeciﬁc concepts and how to inquire. This study clearly showed
that IBI can take different forms when viewed through the broader
lens of instruction (as deﬁned) rather than teacher actions alone.
From an instructional-development perspective, the practical
objective is to increase the amount of inquiry-based university
instruction in all disciplines so that non-IBI instructors will (a) increase their pedagogical content knowledge to be able to teach
through inquiry and (b) identify themselves as inquiry instructors.
Where do we start? Insights from the present study's outcomes
suggest planning the course syllabus. Syllabus content might be
driven by program requirements, but the instructor has considerable control and many choices about its delivery and often about
some or all of the content. The professional-development strategy
would be to offer a menu of a manageable number of activities and
ways of using small groups, even within large classes, that are
important and ubiquitous in inquiry-based instruction in higher
education. Examples include the basic process of planning ahead,
lesson-by-lesson, to outline not only content to be “covered” but
how students can learn how to learn that content and become
aware of how to use it, building upon qualities central, even if not
always exclusive, to IBI. Second, the common or shared practices of
the IBI courses we observed offered insights into what happens in
IBI courses taught by education faculty. Their instruction commonly
offered students the following opportunities: (a) Engage in purposeful dialog with each other about the content–this can be a few
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minutes of side-to-side discourse to identify key concepts,
explaining them to each other, or recalling additional examples
from their experience; (b) expressing interests in the subject matter
by offering choices in essay or project topics; (c) sometimes
working in groups, not exclusively on their own, (d) diversifying
their roles and engage in activities such as giving each other
feedback about ideas and otherwise practicing evaluation elements; and (e) building into the curriculum decision points at
which students can set some of the goals they should be accomplishing–for example a ﬁve-minute conversation in class, or an
exchange on a course's electronic bulletin board.
As instructors become comfortable and practiced including
some or all of the preceding opportunities in their courses, then
systematically, but slowly, add dimensions of instruction we
observed only in the IBI courses and that did not occur in any of the
four non-IBI cases in our study: (a) Make student projects part of a
course, (b) build the curriculum with resources beyond a core
textbook, (c) identify multiple roles for the instructor and students
in class events and together shift responsibility for learning from
the instructor to students, (d) shift the proportion of teacher talk
time spent versus students verbally interacting as a whole class or
in small groups, and (e) base overall evaluation not just on midterm
and ﬁnal examinations but on multiple activities including inquirybased events.
The identiﬁed instructional dimensions arose from the words
and actions of 16 education instructors who each taught a teacherpreparation course. The unique IBI cases provided models for all
university instructors to envision and learn how to become
involved in IBI. For instructors already taking an inquiry-based
approach to instruction as highlighted in this study, the results
offer an opportunity to reﬂect on instructional dimensions that
may be orchestrated by systematically varying properties of their
own IBI course design and its enactment in the classrooms in which
different contexts arise such as the class size or place in which the
course is offered (e.g., classroom versus lecture hall).
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