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it into other areas” (Frida, Online Discussion Board, 29 June 2012). Frida’s response to
Mara was insightful, as it pointed out the particular dilemma today’s educator faces,
regardless of what grade level they might be teaching. Educators do need both pedagogy
and content in order to meet the challenging and rigorous demands of teaching.

Instructor Hawthorn reiterated a similar concern for the ongoing preparation and
development of today’s PK-12 educator:

There are few teachers out there, I think, who truly know how to embrace good

pedagogy. I think it's easy, especially when teachers are judged on state

assessments to go the content route, and I think it's, you know, it's easy to lecture
and come up with a lab that the kids just have to follow. What should be more
valued are the teachers thinking outside the box, trying something new (Instructor

Hawthorn, Concluding Interview, 17 July 2012).

Once again, Instructor Hawthorn reiterated the concern of state assessments and the
impact those have on the planning and lesson implementation that takes place in PK-12
classrooms. The greater concern identified here is the depreciation of creativity by tying
teachers to assessments. As Instructor Hawthorn suggested, some teachers are purely
providing pupils with labs or other learning experiences they “just have to follow.”

The preceding dialogue is especially critical to highlight and recognize, as there
appears to be a disconnect between the information presented in teacher preparation
course work and the reality and limitations that exist in many PK-12 classrooms. Both of
the in-service teachers, Frida and Melanie, acknowledged that time is severely restricted
in their school day, with few opportunities to implement genuine inquiry-based learning

opportunities within the scope of teaching science. Mara, in contrast, asserted that
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“teachers are lazy,” and that, as educators, “we need to make sure these very important
subjects are not lost” (Mara, Online Discussion Board, 29 June 2012). Mara’s obvious
passion and concern for urban pupil learning is inspiring, as she emphasized that teachers
should work harder to integrate content areas with inquiry and assure that they are not
forgotten in light of high-stakes testing demands.
Reflections of Self as an Educator in Environmental Science

Due to the interactive nature of this Pedagogy Lab, along with the diverse
professional backgrounds of the university students, an interesting confluence of ongoing
professional reflection emerged during the five-week course. Throughout the two
previous themes of making content relevant and inquiry education, the university
students presented their experiences of reflecting on their teaching practice, and in some
instances, showed awareness about how to improve and/or evolve their pedagogy. For
the pre-service teachers, ‘putting on the teacher hat’ is both exciting and perhaps a bit
more challenging, as they have to first imagine themselves as educators in a fictional
classroom, and then imagine how their teaching methods may have an impact on the
fictitious pupils. Both Mara and Laura had had some classroom experience, yet had not
taught independently nor had the opportunity to foster relationships with an entire
classroom of pupils.

On the opposite side of the spectrum, the in-service teachers had the opportunity
to reflect on their own professional practice from the recently concluded school year and
indicate how they might alter their teaching to best suit their future pupils. It proved

interesting to observe the different perspectives and areas of reflection that each of these
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four university students shared across the various discussion questions and upon the
conclusion of the Lab.

Mara, a pre-service teacher who so passionately demanded equitable learning
opportunities in the previous theme of inquiry, presented a vivid description of how she
intended to facilitate her future classroom:

Personally, I had very few classes when I was in grade school/middle/high in

which the teachers taught using inquiry, [ wish I had. To be taught using this

method, I think, is so useful for the students to think outside the box. It forces the
students to be completely engaged in their learning, rather than sitting at a desk, in
their rows, listening to the teacher talk. Again, I look back at my learning, and

quite frankly it was boring! No wonder kids don't like school! When I am a

teacher, I am going to strive for inquiry based teaching, because I think it allows

the student to actually learn! Learning about this inquiry method is eye opening,
having students lead discussions at such a young age is a refreshing thought. It

shows you that they are learning way more than what can be learned in a

book. Being actively engaged and getting them so involved in their learning is

awesome (Mara, Environmental Science Online Posting, 17 June 2012).

Mara compared her own schooling experiences to what she hopes to provide for future
pupils. In her awareness of teaching practice, inquiry-based education has the capacity to
significantly improve pupil learning, especially when compared to the traditional
classroom of rows and teacher-led instruction.

While it is exciting to observe this level of enthusiasm through the eyes and mind

of Mara’s pre-service teacher attitude, she does not include the additional information
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necessary to specify Zow she intends to facilitate this inquiry-based practice with her
future pupils. It is important that pre-service teachers also have the knowledge base of
the requisite steps to use when fostering this type of classroom teaching practice.
Inquiry-based learning lends itself to a complex learning environment; therefore the
teacher needs to be well versed in the Zow, along with the why. For example, both in-
service teachers, Frida and Melanie, reflected on their teaching practices and identified
specific areas in need of improvement. Frida shared a realization for implementing
environmental science practices in conjunction with service learning and inquiry with
young pupils:
Originally, I thought if we walk around the school and pick up the garbage, that
would be enough. I never really thought about going the extra mile in having the
student research a problem; having to figure out ways to fix the problem through
[service learning]. This [lab] gave me something to think about. I never thought
about any of this. I never thought about service learning, I just thought about
community service. In realizing that it's more than just going and doing something.
They [PK-12 pupils] need to know why they're doing something (Frida,
Concluding Interview, 29 July 2012).
From a one credit, five-week Lab, the awareness and professional reflection Frida
presented signifies the potential this Pedagogy Lab had on her ongoing development as
an in-service teacher. For example, Frida’s initial perception indicated that the act of
assigning a cleanup or a general community service project would be enough for pupils.
However, upon reflection, she realized she had never thought about either action research

or service learning as a better method of simultaneously engaging PK-12 pupil interests,
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meeting the curriculum requirements, and working to help the community. Through
action research or service learning, pupils can explore the concerns they have regarding
their community and determine methods to alleviate those issues, instead of having a
teacher simply delegate a task.
Melanie also reflected on her current teaching practice, along with a desire for
additional professional development to improve her teaching of inquiry:
I admit I need more help with doing inquiry in the classroom. Only in the past
couple of years have I started to plan for it. I am gaining the confidence as a
teacher to allow the students to question the things I put in front of them (Melanie,
Online Discussion Board, 20 June 2012).
This initial segment of Melanie’s reflection illustrates a perceived uncertainty to be able
to successfully implement a method of inquiry. I suggest ‘perceived’ because
immediately following this statement, Melanie draws a rich example of a unit she
designed on the topic of magnets and the impact this self-constructed unit had on pupil
learning:
I prepared one of my science units on magnets a bit differently then usual.
Instead of reading from the text, looking at the pictures, and doing the
investigations [the textbook] planned for us, I created a science journal. It was
mostly empty with a couple of headings on the pages that were the vocabulary
words for the lessons. Students were able to explore the magnets to determine
poles, what poles did, what were they used for and anything else that came to
their minds about poles. Then the students had to pair with someone and think

about what they learned. They could either write or draw and label the things
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they did in class, in their journal on the pole page. Then they had to share with
another person what they explored in class for the day. I did this with magnetic
force and strength of magnets, magnets around the class and home and we learned
a ton of things about magnets. The students also had many unanswered questions,
like where do magnets come from? Do magnets ever lose their strength? What is
the strongest magnet? And so on. They couldn’t stop asking me about
magnets! The students eventually asked other teachers and then made their way
to our library where they looked for magnet books. They even asked their
families to help them on the computer. I was excited to know that I was doing
inquiry and scared to learn how I could assess them to make sure they were
learning (Melanie, Online Discussion Board, 20 June 2012).
In this unit description, Melanie confidently identified the steps she took to include
inquiry in her science classroom; thus, it appears there may be a discrepancy between a
teacher’s confidence level and the actual planning and teaching that occurs.
The third element of a teacher’s success is also the assessments, which was also
part of Melanie’s trepidation. This appeared to be a justifiable concern:
I examined their journals and I gave them the completely unrelated unit test from
the curriculum. Most were proficient on the test, but some were not. I found out
that planning for inquiry would be harder than just planning for direct instruction.
One of my goals for last year was to create more units to study using
inquiry. That’s a work in progress (Melanie, Online Discussion Board, 20 June
2012).

While Melanie is aware of her success, she did indicate that by implementing an
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unrelated assessment, some pupils did not achieve a level of proficiency, and that the
planning for these units is more difficult. Thus, it is necessary to extract two points from
Melanie’s’ online entry. First, that teachers do need to take necessary yet calculated risks
to engage PK-12 pupil learning and reflect and discuss the outcomes. Precisely through
this Lab’s discussion question, Melanie had the opportunity to identify a new way of
teaching a topic on magnets, while also honestly reflecting on and challenging her own
professional practice, suggesting that it is ““a work in progress.”

Second, it is also important to recognize that as exciting as it is to implement new
theories, strategies, and methods in the PK-12 classroom, educators do need to have the
appropriate understanding of the layers of these teaching practices for PK-12 pupils to
attain ultimate success. Conceivably, this indicates the type of professional development
teachers should be offered, rather than what is typically employed by school and district
administration. It suggests that perhaps classroom teachers need to participate in their
own action research to determine areas of need and further professional development
(Burbank & Kauchak, 2003).

Finally, throughout the five-week Lab, Laura continued to reflect on her
professional development through each during of her online posts and assignments, as
well as in the concluding interview. Laura frequently referred to her interest in finding a
teaching position in Urban City School District and what a good opportunity it would be:

Well at this point I intend on teaching here in Urban City, in an urban-based

school. I want to move to a suburban area when I get married one day and raise a

family, but as of now, I think it would be a good experience [to teach in an urban

school] (Laura interview, 12 June 2012).
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It is important to note Laura’s desire to begin her teaching career in an urban classroom.
As research reveals, there are many occasions when white, female pre-service teachers
maintain prior, and, on occasion, negative beliefs of and experiences with diverse
populations, and often that is due to their own monocultural backgrounds (Haberman,
2005; Ladson-Billings, 1995a). Interestingly enough, Laura notes that she has a passion
for urban teaching because of her childhood experiences living and growing up in a
diverse community:
I grew up in a very diverse area and I've learned so much about people and just
how being accepting of other races can broaden how you view people, places and
I just met so many people that are very closed minded in that regard and it's
shocking to me because they're missing out on so much, hence why I intended to
teach here in Urban City (Laura interview, 12 June 2012).
During both the Environmental Science Pedagogy Lab and the Chemistry/Biochemistry
Pedagogy Lab, Laura frequently shared her passion and appreciation in working with
diverse PK-12 pupil populations. Upon the conclusion of the Lab, she summed up her
understanding of inquiry within the scope of teaching in Urban City and making teaching
relevant to her future pupils:
From all my [field experiences] in Urban City’s School District I am aware now
how connecting students cultures through inquiry could fit well into the UCS
district. The diverse cultures would benefit with such an instruction. From this
[lab] experience, I also learned that inquiry lessons can and should include a
variety of subjects. This can be done and should be done. The engagement of the

students could end the negative attitudes toward school some student’s
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experiences (Laura, Concluding Interview, 12 July 2012).

Mara, the other pre-service teacher, also indicated a genuine interest and sincere
consideration of bridging the various lived experiences that future pupils will bring into
the classroom:

Overall, I've learned so much about so many different groups of people and their

individual qualities and what they bring to a classroom. I feel like [this lab] was

perfect. My role as a future teacher in action research is to gather all the pieces of
information from my own teaching of students, to better enhance the ways in
which I teach the information to my students, and to enhance the overall learning
of the students in my classroom. This will allow me to actively reflect on my own
teaching practices and make modifications if necessary to better the learning

outcomes for my students (Mara, Module III Discussion Board, 1 July 2012).
Both Mara and Laura’s reflections on the Lab and its impact are significant, as they
indicate that although this learning opportunity took place over a short five-week time
span and was conducted solely online, both pre-service teachers appeared to have
constructed a more solid foundation of a developing professional practice.

Through the various discussion topics and the required projects assigned by
Instructor Holly and Instructor Hawthorn, the events of this Environmental Science
Pedagogy Lab naturally became representative of how content can be made relevant for a
diverse group of developing educators within the scope of inquiry and environmental
science, along with service learning. The unification of these areas appeared to be
successful, in large part because of Instructor Holly and Instructor Hawthorn’s own

pedagogical content knowledge in the teaching of environmental science, coupled with
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their graduate student experiences. In the following section, Instructors Holly and
Hawthorn share their own reflections and insights of the events that unfolded during this
Lab.
Faculty Reflections on the Environmental Science Pedagogy Lab

This Pedagogy Lab purposefully exposed the university students to various modes
of teaching and learning throughout the content area of environmental science within the
scope of inquiry education. Due to the instructors’ own interests in environmental
science, coupled with their experience of teaching sciences at the PK-12 grade levels, an
interesting demonstration of pedagogical content knowledge took place. As presented in
the beginning of this case study, the background of these two instructors was unique, as
both Instructor Holly and Instructor Hawthorn were doctoral students and middle- and
high-school teachers when they conceived and implemented this Lab. The primary intent
was to bridge together their classroom pedagogy skills and science content knowledge
and their academic research interests, in order to implement what they perceived as best
practices for teacher development. Through the various modes of learning during this
Pedagogy Lab, such as online videos, PowerPoint presentations'® with accompanying
audio, research of the urban community, analysis of journal articles, and engagement
through online discussion questions, Instructors Holly and Hawthorn envisioned guiding
the university students through a multidimensional process to develop a foundation for
inquiry teaching, environmental science content, and service learning within the local
community of Urban City. This multidimensional teaching method evidenced an

awareness of various modes of pupil learning along with a tremendous flexibility in

10 Instructor Holly and Instructor Hawthorn created PowerPoint presentations with each slide including a
discussion of the term and topics. Typically the voice shared more information than presented on the visual
slide.
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teaching. This supports the significance of Instructor Holly and Instructor Hawthorn’s
pedagogical practice, especially in light of the various goals and objectives accomplished
in this short five-week Lab.

The instructors’ deep pedagogical content knowledge could be attributed to the
overlap between their own professional experience as skilled educators in the PK-12
classroom, coupled with their ongoing academic preparation in doctoral studies, which in
turn presented what Shulman (1986) identified as a true ‘wisdom of practice’.

Instructors Holly and Instructor Hawthorn were cognizant that it was central for
the university students to experience various stages of development throughout the Lab in
order to participate in the actual construction of new knowledge:

I think one of the keys is building relationships, so I think connecting with the

students, starting out with introductions and putting ourselves out there as a

person rather than just an instructor helps. I think that allows for the students to

feel more comfortable to ask more questions, which, to me, that's that kind of trust
that's necessary in order for students to really not just be focused on the product,
but learning. So I think opening up, and then also providing time for students to
talk about their lives and their passions, to set a foundation, and kind of tie that in
with mini lectures that are kind of like the hip trends that you should probably
know about with the sustainability education and environmental education, and
give [the university students] the opportunity to explore their own interests
instead of just the content / think they should be learning about (Instructor Holly,

Concluding Interview, 25 July 2012).
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Instructor Holly recognized that instructional practices in higher education should not
rely solely on teacher-led instruction, where facts and figures are ambiguously
transmitted to university students. Rather, Instructor Holly perceived relationship
building as an imperative first step in any learning environment, before any new
knowledge could be introduced. More importantly, it is significant to identify that not
only was this a belief, but also something that took place in practice during the Lab.

The university students appeared comfortable engaging in the new knowledge and
asking the necessary questions to further their professional development. As such, the
Lab appeared to become a safe space of dialogue and courageous conversations
(Singleton & Linton, 2006) surrounding the issues of social justice, environmental
science, and teaching in Urban City public schools. This notion of building relationships
with the university students is a specific example of how Instructor Holly connected her
own PK-12 pedagogical skills to university pedagogical skills. Instructor Holly felt so
strongly about building relationships with university students that she suggested future
pedagogy labs should be offered face-to-face:

I think meeting [the class] would be good, even if it’s anywhere, you know. And

then each week, whatever, it is, it could be tied in differently. But I think that a

face-to-face meeting is important to really form those relationships, it just helps

motivate students to do a little bit better when they think that you're a real person

who cares about 'em (Instructor Holly, Concluding Interview, 25 July 2012).

The notion of constructing relationships permeated throughout Instructor Holly’s
concluding interview, further indicating her genuine care and concern for student learning

at both the PK-12 and university level well past the conclusion of the Lab. This supports



126

her professional belief that regardless of age or academic level, students need to feel that
their teachers, educators, or instructors “care about ‘em,” in order to achieve the desired
goals and outcomes. Without this sense of caring, Instructor Holly perhaps could not
have achieved the desired goals and objects as intended for the successful completion of
the Lab.

For both Instructor Holly and Instructor Hawthorn, the experience of teaching and
facilitating this Lab provided them with various new professional experiences and a new
way of thinking about how university students learn. In particular, this teaching
experience appeared to envelop Instructor Holly into a space of liminality (Cook-Sather,
2006), where her thinking and practice shifted from that of a classroom teacher and
doctoral student toward that of a university instructor:

First, as an online class, I felt like it was challenging for me because I worked

hard trying to fit in a great deal of interaction. But I think the D2L setup is really

neat because the students had the chance to do it when they had the time. So I

think the online lab has the benefits and flexibility, but it was a challenge my first

time leading a whole online course. It's just a different way to build relationships

compared to talking with someone face to face (Instructor Holly Interview, 25

July 2012).

Through this experience, Instructor Holly was able to expand her own PK-12 pedagogical
practice to that of teaching within a virtual space, as she implemented methods that are
typically successful in an online university classroom.

The notion of building relationships appeared again when Instructor Holly

expressed concern that, because of the Lab’s online component, she may have lacked the
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necessary and positive rapport between herself and the other university students. Due to
the high level of university student engagement, Instructor Holly critically reflected on
this experience and on her own professional practice, becoming aware that “[teaching]
was exciting because I think it let us know that we definitely are a lot more grounded
than maybe either one of us thought in our pedagogy” (Instructor Holly, Concluding
Interview, 25 July 2012). This statement indicates a sense of professional modesty while
simultaneously noting that her pedagogical practices are much stronger than she
previously believed, further reinforcing her own success as an educator. Although
Instructor Holly has taught various educational disciplines, this Lab was her first
university teaching position, as well as her first online teaching experience, providing her
with a new opportunity to work with adult learners and expand her own professional
practice.

Instructor Hawthorn reaffirmed similar sentiments as she described her
experience of participating in this opportunity to instruct university students:

I think the experience teaching college students was eye opening, because they’re

very similar to my high school seniors. I realized that you have to be very

thorough in what you say, what you document in your syllabus and, I always

thought twice before replying to a student, because it could be interpreted in

multiple ways (Instructor Hawthorn, Concluding Interview, 17 July 2012).
During Instructor Hawthorn’s concluding interview, it appeared that she had a
preconceived notion of university students and their learning styles prior to facilitating
this Lab. From this comparison of university student to high school pupil, Instructor

Hawthorn presented a new awareness that regardless of academic standing or age, every
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learner deserves to receive instruction and feedback with explicit details. This does not
indicate a negative perception that university students are not capable learners; rather,
this statement signifies that just as high school pupils require thorough instruction, so do
university students. Instructor Hawthorn’s revelation also implies that her future
university teaching practice has evolved, as she may be better prepared for the needs of
future students.

Instructor Holly also provided insights of her general expectations of the
university students and the role these developing educators should embody during the
Lab:

This [lab] made the [university students] really think about themselves a little bit

more and what they would actually do instead of just being a student. It kind of

forced them to imagine themselves as a teacher if they weren't. And if they were,
imagine them being a little bit different type of teacher, I think. So I think it
pushed their boundaries a little bit on that (Instructor Holly, Concluding Interview,

25 July 2012).

For Instructor Holly, the intention of completing this Lab was for the university students,
either pre-service and in-service educators, to think about teaching and the practice of
inquiry through a different and perhaps more complex lens. For the pre-service teachers,
Instructor Holly encouraged them to embody the notion of thinking like a teacher rather
than a university student. For the in-service teachers, she strongly encouraged a greater
understanding of how to implement inquiry education throughout various subject areas.

Instructor Holly also identified a concern for those preparing to enter the field of
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education, as they may not be provided with ample and rigorous learning opportunities to
challenge their own content knowledge:
We're training a lot of teachers who have really good intentions and are getting
straight A's in their content material, but they have no idea how to disseminate it.
And I think that is one the issues. Educators typically go into things they’re good
at. And so if you're really good at something, you never really learn - you never
think about how you learned it 'cause you didn't have to go to a tutor, you didn't
have to figure it out. It just comes to you. Which can be problematic because they
aren’t thinking about why the kids aren’t getting it (Professor Holly, Concluding
Interview, 25 July 2012).
As a result, Instructor Holly engaged with these university students more as colleagues
and professionals than as naive university students or inexperienced educators. This Lab
became a reciprocal space where the university students learned from each other’s
distinct experiences, as well as from the instructors, while the instructors also learned
from the experiences of the university students.
Similarly to the previous pedagogy labs, the collaborative aspect of shaping this
Lab also emerged as a significant turning point in the professional development of
Instructors Holly and Hawthorn:
I think that maybe I inspired [Instructor Hawthorn] to trust herself a little bit more
maybe. Maybe like relax a little bit more. Because, I think I really made her have
to relax. For example, I took a little bit longer for grading, so she had to be a little
more laid back waiting for some of my grades. And so I think that provided both

of us with really great insight on just how other people learn and teach. Which
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will only help in the long run, I think, for both of us as teachers (Instructor Holly,

Concluding Interview, 25 July 2012).

Throughout the themes identified in this case study, it is apparent that the
collaboration and team-teaching that took place was a benefit for the university students
enrolled in this Pedagogy Lab. Additionally, this was the first experience for both
Instructor Holly and Instructor Hawthorn to facilitate a university course. By having the
opportunity to team-teach this course, they could fuse together their individual expertise
to best engage the university students. As inquiry learning was a strong aspect of
Instructor Holly’s pedagogy, Instructor Hawthorn shared how this influenced her
professional practice:

I know [Instructor Holly] has done an awesome job with inquiry and letting her

[pupils] explore their learning and environment. Now I'm moving to a school next

year that has very high expectations. This made me more aware of how I want to

restructure my new high school classroom to be more pedagogy or at least I want
to change it so that it's scaffolding, it's more learner centered than teacher

centered (Instructor Hawthorn, Concluding Interview, 17 July 2012).

Therefore, for Instructor Holly and Instructor Hawthorn, both had the capacity to
positively influence one another’s pedagogy and future teaching practice.
Reoccurring Themes

Upon the conclusion of this Environmental Science Pedagogy Lab, there are
significant aspects that further support the vivid tapestry of pedagogical content
knowledge. The following four concepts garnered from the Environmental Science

Pedagogy Lab highlight these experiences. First, the university students who participated
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in this Lab came from various backgrounds, with the most noteworthy being that two of
the university students were in-service teachers and two were pre-service teachers. This
became a unique opportunity for pre-service and in-service teachers to learn side-by-side
and participate in a common dialogue, which proved to be incredibly beneficial to the
success of the Lab.

However, by placing both pre-service and in-service teachers together, a
disconnect became apparent between what is taught in teacher preparation programs
versus what is realistically implemented in the PK-12 classroom. As presented by both
the pre-service teachers, Laura and Mara indicated how they imagine integrating various
subjects and content with inquiry-based teaching strategies. The two in-service teachers,
Frida and Melanie, were very forthright in stating that time and various professional
pressures often make inquiry teaching a challenge to implement in the elementary
classroom. Although this divergence did arise, the Lab afforded these developing
teachers an opportunity to engage in the dialogue of why inquiry-based teaching is
empowering for pupil learning, especially in the urban setting.

Second, the content and expectations of this Lab required the university students
to move outside of their own comfort level and explore the various environmental
resources found in Urban City. As such, the university students participated in creating
their own inquiry-based lesson that included appropriate Urban City resources, which
became tailored to the interests and experiences of each university student. The
university students did not simply learn terminology and read hypothetical situations of
inquiry-based teaching. Instead, the university students had the ability to construct their

own knowledge based on real experiences.



132

A third important development in this Environmental Science Pedagogy Lab was
the emphasis on fostering relationships in a learning environment, whether within a
university classroom or with PK-12 pupils. Through this virtual classroom experience, a
positive learning environment was established and could be attributed to a variety of
influences. First, there was the coincidence of two university students who were both in-
service teachers working in similar elementary grade levels in the Urban City public
school district. Another coincidence occurred when Laura and Mara realized they were
in the same stage of their teacher preparation program, only in different cohorts. Another
influence could be attributed to Instructor Holly’s dedication in stimulating a supportive
learning environment that emphasized building relationships. Due to these factors, the
university students appeared to build positive relationships among themselves and with
the instructors. This further encouraged dialogue about the various discussion topics.
From this experience, it appeared that the university students identified with the need in
making content relevant to pupils, which is based on first building healthy and
compassionate relationships in the classroom. This online Lab genuinely became a safe
space for critical discourse and courageous conversations regarding urban teaching and
environmental science content.

Finally, it is also important to note the professional and collaborative relationship
that developed between Instructor Holly and Instructor Hawthorn, and how this
experience appeared to enrich the professional practice of both instructors. As doctoral
students and PK-12 teachers, facilitating this Lab provided them with new experiences
that expanded their own professional development. Based on their shared reflections,

Instructor Holly and Instructor Hawthorn acknowledged that they had a greater
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understanding of one’s own pedagogical practice, at the PK-12 level as well as at the
university level. Instructor Hawthorn recognized the need for a greater level of inquiry-
based teaching in her own high school classroom. Instructor Holly appeared to have
gained more confidence in her ability to foster relationships with university students,
especially through this virtual experience.

Perhaps the success of this Lab can be attributed, in part, to the incredibly positive
and supportive environment that was created, which is due to both instructors and
university students learning together.

Case #4: A Mathematics Pedagogy Lab

The fourth and final case study was the Mathematics Pedagogy Lab, which
enrolled the largest number of university student participants, with a total of nineteen
university students (Table 5). Similarly to the previous labs, the Mathematics Pedagogy
Lab met for five consecutive weeks. This Lab, however, was very distinct, as it met face-
to-face in a traditional university classroom'' for two and a half hours, 5:00pm to 7:30pm,
during the fall 2012 semester. Two male faculty members, Dr. Rugts and Instructor
Cooper, facilitated this course. Both had extensive expertise in mathematics and the
teaching of mathematics to university students, pre-service teachers, and in-service
teachers. Dr. Rugts is an associate professor in the Department of Mathematical Sciences
at Urban University. He has been at Urban University for twenty-seven years and
continues to be an active member of the University community through various research
projects. Instructor Cooper was originally a high school mathematics teacher for thirty-

two years, and has since retired. He began working at Urban University as a senior

11 “Traditional” denotes that this is a classroom large enough to hold 25 students and has various modes of
technology used for instructions: computer, screen, document camera, and projector.
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lecturer in the Department of Mathematical Sciences, specifically teaching the
coursework intended for teacher preparation. Both Dr. Rugts and Instructor Cooper
previously worked together on a research grant to improve the teaching of mathematics
for Urban City School District; as such, they had an established working relationship
prior to the initial stages of planning and facilitating this Pedagogy Lab.

While the recruitment process for this Mathematics Pedagogy Lab was similar to
the recruitment of previous labs, it is important to delineate the variances that may have
encouraged a larger number of university students to enroll in this Lab. Recruitment and
information sessions about the Lab took place in the first week of the fall semester. In
addition, the Lab started within the first three weeks of the fall semester. Thus, the great
level of interest could indicate that the university students did not feel the amounting
pressures of the new semester, and were eager to expand their pre-service teacher
development or receive extra university credit. This scheduling consideration may have
implications for future labs and how to recruit future university students.

This Lab was comprised of fourteen females and five males, all of whom were
undergraduate university students at various stages of their undergraduate coursework
and teacher preparation, as designated on the transcripts provided by Urban University
(Table 5). Four of the university students enrolled in the lab were considered ‘undecided’
or had applied to a different academic program outside of the School of Education at
Urban University (Table 5). The majority of the university students (15) declared majors
as Education-intended, as noted on their official Urban University transcript. The

Education-intended students are highlighted in Table 5.
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University Student Demographics of the Fall Mathematics Lab

Name Gender | Age | Academic Program Semester
Grade Point Average

Jace M 19 | Education — Intended 3.9/4.0
(declared 4/2012)

Danya |F 19 | Education — Intended; MCEA 3.9/4.0
(declared 4/2011)

Paige F 20 | Education — Intended 3.8/4.0
(declared 4/2010)

Mallory | F 22 | Education — Intended 3.6/4.0
(declared 1/2011)

Peter M 49 | Education — Intended 3.6/4.0
(declared 2/2010)

Patrick | M 18 | Education — Intended 3.5/4.0
(declared 6/2012)

Jeanna | F 18 | Education — Intended 3.4/4.0
(declared 8/2012)

Johanna | F 19 | Exceptional Education - Intended | 3.2/4.0
(declared 7/2012)

Sarah F 21 | Education — Intended 3.1/4.0
(declared 4/2009)

Carl M 21 | Education — Intended 2.9/4.0
(declared 4/2010)

Karen |F 19 | Education — Intended 2.8/4.0
(declared 6/2012)

Grace F 18 | Education — Intended 2.6/4.0
(declared 4/2012)

Dana F 21 | Education — Intended 2.5/4.0
(declared 4/2009)

Salam | F 22 | Education — Intended 2.4/4.0
(declared 5/2008)

Laurie | F 26 | Education — Intended 2.1/4.0
(declared 2/2011)

Emily |F 21 | Letters and Science Undergraduate | 3.8/4.0
Penny |F 20 | Health Sciences Undergraduate 3.1/4.0
(declared 3/2012)

Katrina | F 20 | Health Sciences Undergraduate 2.6/4.0
(declared 7/2010)

Ming F 20 | Undecided 2.4/4.0
(declared 4/2010)

(Table 5)

The purpose of this Mathematics Pedagogy Lab was to specifically examine the teaching

of specialized mathematics knowledge (Ball et al., 2008). As noted in the syllabus: “This
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course explores the connections between the content material of School of Education
mathematics courses and K-12 pedagogical practices, specifically as they relate to the
complexities of the urban environment in light of the Common Core State Standards for
Mathematics” (Mathematics Pedagogy Lab syllabus, 2012). To reiterate, a unique factor
of this lab included the opportunity for the instructors and university students to meet
face-to-face, and Dr. Rugts and Instructor Cooper deliberately planned this experience:

When we were designing this course initially, we felt that face-to-face interaction

was necessary. I know that people claim to be doing wonderful things with online

classes these days. But I still just feel that these [university students] are going to
be teachers in classrooms. What they need, is practice on being a teacher in an

actual classroom (Dr. Rugts, Concluding Interview, 29 October 2012).

Due to this face-to-face design, the university students had opportunities to plan
and physically teach a mathematics micro-lesson based on sound understanding of the
various Common Core Standards. According to Dr. Rugts and Instructor Cooper:

We talked about how Common Core standards are affecting the [university]

students. I'm a big fan of Common Core because I think it defines structure as to

what should be done at certain levels. What we attempted to do in the lab is have
the [university] students recognize, as let's say a seventh-grade teacher, needs to
know what a 2nd and 3rd grade teacher is doing so that kids get the learning they
need. I could give you an example - Teaching high school geometry, teachers
think that students don't know what, let's say a rhombus is. But kindergarten and
first grade, that's one of the objectives and they start recognizing and being able to

name those things. So, students need to recognize how this progression goes
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through the curriculum. That's what we did within the lab (Instructor Cooper,

Concluding Interview, 27 November 2012).

As such, university students simultaneously engaged in the discovery of pedagogical
practices in teaching mathematics, while also learning how to plan for and implement
those practices with respect to particular content standards. The final expectation of the
Lab required those university students who did not present lessons to provide
constructive feedback of what was observed during each of the microteaching segments,
which further emphasized a professional community of learning and development.

The confluence of these experiences offered the university students a purposeful
triad of opportunities for pre-service teacher preparation. The first point of this triad
included information about the intricacies in teaching mathematics to various ability and
grade levels. Both Dr. Rugts and Dr. Cooper presented a personal story or experience to
make the teaching applicable and realistic for these university students. The second point
of the Lab required university students to plan and implement authentic thirty-minute
mathematics micro-lessons to their pedagogy lab peers. The final point of this triad
required the university students to observe and reflect on the various modes of lesson
planning and the implemented pedagogy as it related to accurate mathematics content,
per Common Core State Standards (2010). The experience of providing feedback to the
presenting groups further encouraged a community effort in developing an excellent
teaching practice. Throughout these experiences, the university students were
encouraged to think about both the pedagogy and the content of mathematics for PK-12
pupils.

Instructor Cooper recognized that every developing teacher should embrace the
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intricacies of a well-developed pedagogy, which he stressed often:
My goal was to instill in those [university] students an understanding of pedagogy
and how it is the art of teaching, if you want to call it art, or science of teaching.
Encouraging students to question, how will you go about and think about your
classroom environment. How do you see it functioning? How do you want to deal
with kids? How are you going to deal with the art of teaching in your own
classroom? (Instructor Cooper, Concluding Interview, 27 November 2012).
Through Instructor Cooper’s eyes, a teacher should guide and ensure the success of pupil
learning through various levels of encouragement, inquiry, and reflection.
Dr. Rugts presented an alternative view of what the university students and pre-
service teachers should strive toward. He believed:
Teachers should have a really deep knowledge of appropriate content. If the
teacher doesn't know the content they can't teach it. Period. And that for me is
number one, far ahead, really, of anything else. There are certainly aspects of
knowing [pupils] and understanding how people learn, impediments, and
differentiation. But none of that matters if the teacher doesn't basically know the
material to start with (Dr. Rugts, Concluding Interview, 29 October 2012).
In his professional opinion, teachers need to first develop a foundation of exceptional
content knowledge in order to become outstanding educators. Dr. Rugts also insinuated
that only after the development of a deep level of content knowledge do pedagogical
practices follow. Once again, the debate of pedagogy versus content knowledge in
teacher education is precisely what drove this particular case study. These contrasting

instructor perspectives were critical, as they shed light on how to bridge past content
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knowledge and pedagogy with present pedagogical content knowledge. Although these
two views somewhat contrasted one another, together they guided the overall outcomes
and success of this Lab.

It is also important to note the various instructional methods Dr. Rugts and
Instructor Cooper employed during the instructional aspects of the Lab. Dr. Rugts
confessed:

I'm finding it just psychologically very hard to leave the lecturing mode. I sort of

feel that I can't really dive in and start problem solving with [university] students

until I've summarized what it was they should have read. And there's half the

class gone towards lecture (Dr. Rugts, Concluding Interview, 29 October 2012).
While these labs were not solely based on a tremendous amount of lecture or teacher-led
instruction, it is important to once again highlight the contrast between Dr. Rugts’
teaching practices to Instructor Cooper’s. As a high school teacher for thirty-two years,
Instructor Cooper frequently recounted personal stories during each of the five Lab
sessions, including professional challenges and successes experienced as an urban
educator. This method provided university students insights on what might unfold in a
PK-12 classroom. This prompted multiple opportunities for both discussion and
reflection on their future teaching practices.

The following Entry Vignette captures a glimpse of Instructor Cooper’s
pedagogical practice during the Lab and his efforts to instill an atmosphere of mutual
respect and real-life teaching experiences throughout the Lab:

When teaching fractions, you share how common denominators have common

relationships, and it is not as complicated as some teachers make it out to be. I had this
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girl in an introductory [high school algebra] class and we were doing a problem on
fractions. And she was sitting in a way that she just didn’t want to be there, while
everyone was working on the problem. So I ask her, ‘What's going on? What'’s
happening with this problem?” Her comment to me was, “I don’t do fractions.” So I
respond to her and say, “In this class we do do fractions.” But previous to this class, she
was so turned off by fractions and it was a difficult task for her. So we are trying to build
an understanding of different teaching methods. The trouble is when teachers see
common denominators in standards for fractions that’s all they do, they multiply the
bottom and the top and that’s all that they do. For some teachers it's a fetish to know
only how to find the lowest denominator. But there are so many other ways to think
about fractions, that we don’t want to limit the information to our students. You always
need to keep in mind the trillions of ways [pupils] will solve math problems (Instructor
Cooper and Introductory Session, 11 September 2012).
Inside a Mathematics Pedagogy Lab

Both Dr. Rugts and Instructor Cooper identified the predominant goal of the
Pedagogy Lab, which was to establish a concrete definition of pedagogy and examine
how it intersects with mathematics content knowledge with respect to the Common Core
State Standards for Mathematics. During the introduction of the first Lab session,
Instructor Cooper purposefully and directly asked the university students, “You guys
signed up for a Pedagogy Lab, ok so what’s pedagogy? What does this even mean?”
(Instructor Cooper, Concluding Interview, 27 November 2012). He was initially met
with a great deal of silence, but his intention was to immediately present the purpose of

the Lab and begin crafting a genuine understanding of pedagogy.
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Each of the five Lab sessions focused on particular grade levels between 3™ and
8" grade and the correlating Common Core State Standards for Mathematics. As shared
previously, during each of the weekly sessions, small groups of three university students
would present a planned micro-lesson (Cruickshank & Metcalf, 1993), with adequate
class time set aside to receive feedback from peers and the two instructors. Prior to the
university students’ micro-lesson presentations, Instructor Cooper and Dr. Rugts required
the university students to organize a collaborative group meeting, which included an
appointment with the instructors to further discuss and identify predicted outcomes of the
planned micro-lesson:
We developed the lab in a way for one-on-one contact. We assigned the
[university] students their [mathematics] standard, and I wanted them to set an
appointment with us so that we would meet on campus, and it was casual. It was
just open. We talked about other things, and I said, “Oh, we'll get back to the
lesson a little bit, too," but that was part of the model that I thought really worked
quite nicely (Instructor Cooper, Concluding Interview, 27 November 2012).
Instructor Cooper intended to build a collaborative environment while simultaneously
fostering a sense of community among the university students, himself and Dr. Rugts.
Instructor Cooper was acutely aware of the Lab’s limited time frame and how the
university students needed ample experiences to engage with both the mathematics
curriculum and the experience of planning mathematics lessons. These meetings also
promoted a greater sense of confidence among the university students, where they had
opportunities to share their lesson ideas prior to the presentation date and address any

glaring errors or misconceptions:
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It was comforting for the [university] students to think, "Oh, at least we got a little

bit of a check beforehand, before we go up there and make the mistakes in class."

There were some groups that had it pretty well laid out and we tweaked it a little

bit, but there were other ones, I said, "That's not what this objective is saying.

This is not where we're going." They kind of went, "Whoa. We just were planning

and our planning was wrong." I just let them know, well, too bad. Just get over it.

We have to meet this and this objective (Instructor Cooper, Concluding Interview,

27 November 2012).

Every small group presented lessons on math standards, with an exclusive focus
on the subject matter of geometry and fractions, because “Those are two topics that
generally grade school teachers don't like and they are areas that many teachers have
trouble with or avoid altogether” (Instructor Cooper, Concluding Interview, 27 November
2012). Dr. Rugts shared similar sentiments and asserted:

I'm always very frustrated by the fact that so much time gets put in number and

operations that we never spend any time working on geometry. Especially

because most pre-service teachers seem to be much weaker in geometry, on
average they're much weaker on geometry than they are in number and operations.

We latched onto fractions and geometry pretty quickly, so those were our focus

(Dr. Rugts, Concluding Interview, 29 October 2012).

With its emphasis on geometry and fractions, the Lab was used as a space to address and
encourage critical conversations surrounding the more challenging and complex
mathematics subject areas. These areas, as Dr. Rugts noted, are often neglected or

avoided due to a possible aversion or discomfort of how to teach these complicated
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mathematical concepts. Dr. Rugts and Instructor Cooper also emphasized the
significance of the Common Core State Standards for Mathematics (2010b) as a tool to
understand how learning is scaffolded across the various grade levels:

We wanted the [university] students to at least study one or two of the content

standards in some depth to see, perhaps from their own presentations and others

how those standards were scaffolded and how they built from grade to grade, at
least in a couple of the strands. We wanted them to learn and present some
material, but we really wanted them to try and get them to learn to present it as the

Common Core is suggesting it should be. It should be learned, taught, and

presented (Dr. Rugts, Concluding Interview, 29 October 2012).

Due to the challenging aspects of fractions and geometry, Instructor Cooper was
cognizant to always present information in nonthreatening ways. In doing so, university
students could continuously engage throughout the Lab and ask the necessary clarifying
questions. He noted:

What I tried to do in that [university] classroom was model what I did as a [PK-

12] teacher. I want an open, non-threatening type of atmosphere and I think in

that short period of time, we accomplished that because I thought the students

were very open with their responses and getting into [the content]. I gave the

[university] students one of my favorite examples when I was teaching. A kid

said something, and the class would chuckle because it's wrong. I'd say, "That's

the best wrong answer we had today. Think about it. How many of you are
thinking in that direction? That's great analysis of a problem. It doesn't happen to

be right, but it helps us to get to the correct answer. I go back and I tell kids about
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Thomas Edison. When [Edison] was doing the light bulb, his assistant was

complaining. He said, "This doesn't work." He said, "Well, that's wonderful.

We've eliminated 1,000 things that don't work, so now we can continue to work to

find the right things (Instructor Cooper, Concluding Interview, 27 November

2012).

From his experience as a high school classroom teacher, Instructor Cooper had firsthand
knowledge about the complexity of mathematics and how it could become a struggle for
PK-12 pupils and university students alike. It was clear that Instructor Cooper embodied
the belief and teaching practice of care and consideration throughout the duration of the
Lab. In turn, this disposition appeared to positively influence the climate of the learning
environment, which encouraged university student engagement and constructive peer
feedback.

Each of the five Lab sessions began with opening remarks from Dr. Rugts and
Instructor Cooper, which included a brief summary of the session’s standards and content.
After these comments, the assigned university students taught the planned micro-lesson.
Every lesson involved some level of peer interaction, either in pairs or small groups.
Upon the conclusion of each lesson, there was ample time for class discussion, reflection,
and peer feedback. The following themes are representative of both university student
and faculty experiences learned through this structure of the Mathematics Pedagogy Lab.
Making Mathematics Content Relevant

From the start, Dr. Rugts and Instructor Cooper emphasized the significance in
making content relevant by carefully blending awareness and knowledge of the

following: a.) pupils and pupil learning, b.) accurate and deep mathematics content
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knowledge, c.) the progression of academic standards, and d.) how these together had the
capacity to engage and advance pupil learning. The Lab included various pedagogical
practices, used with the intention of making complex mathematics content relevant and
accessible for pupils in the classroom:

We're looking for multiple strategies in solving a problem because I've had

[pupils] come to me and say, "Well, I went to my teacher and they explained

something in class and I went to see him afterwards and they did it exactly the

same way they did it in class." Just by repetition, no one got it. So you've got to
have multiple strategies. If a [pupil] comes in, you say, "Okay. You didn't get that.

Let's look at it in this direction. Maybe this will make more sense," and then, tie

those things that are relevant for the [pupils] together. This is hard though

(Instructor Cooper, Session 1, 19 September 2012).

Like the instructors of the Chemistry/Biochemistry Pedagogy Lab, both Dr. Rugts
and Instructor Cooper acknowledged a common misconception that to make mathematics
content relevant, the lessons need to be “fun” for the pupils. “It doesn't have to be fun.
The [university] students always say, "I want this to be fun." Well, it doesn't have to be
fun, the learning has to go on,” shared Dr. Rugts and Instructor Cooper (Session 1, 11
September 2012). Like the Chemistry/Biochemistry lab, this statement also makes an
important distinction between a lesson that is “fun” and one that encourages rigorous
content and challenging problem solving.

To make this distinction explicit, Dr. Rugts and Instructor Cooper required the
university students to microteach segments that determined how to relate the subject

matter to future pupils, as well as to the university students participating in the Lab. That
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experience in planning and teaching a standards-based lesson encouraged the university
students to move past their comfort levels, try various mathematical strategies, and
correctly present the identified content. During these lessons, this awareness of how to
make content relevant was embraced by some of the university students, while others had
difficulty knowing when to pause the lesson and engage in conversations regarding the
other university students’ questions or misunderstandings. Instructor Cooper shares how
he saw this learning unfold in the Lab:

Some of the [university] little hesitant because these are their peers they have to

teach. It's hard for them to say, "Hey, what are you doing here?" But some of the

more outgoing students, I might describe it as, would go around and they really

did a nice job of talking with the [university] students. Perhaps they saw Dr.

Rugts and I, the lead that we were going around, but for them to pick up on that,

that's not an easy thing for them to do; to help fellow students (Instructor Cooper,

Concluding Interview, 27 November 2012).

Instructor Cooper was cognizant that some pre-service teachers were not
confident in their understanding of mathematics, which, in turn, had the potential to bleed
into one’s teaching practice, and worse, negatively affect PK-12 pupil learning. He
offered the following observation:

The [university] students are either fearful of math or they don't like math. We

have to break down those barriers because I would tell them, "If you walk into a

classroom, those [pupils] are going to sense right away that you don't like this.

You have to fool them, even if you don't like it, you have to fool them. But the

question is, how do you get across mathematical ideas in a way that's
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understandable for [pupils]? (Instructor Cooper, Concluding Interview, 27

November 2012)

Thus, participating in this Mathematics Pedagogy Lab provided a unique experience for
university students to face and address their own discomfort with the subject matter and
develop a greater appreciation for the complexity of the mathematics content.

During the various Lab sessions, Instructor Cooper reminded the university
students to always consider the following question: “How do you get across mathematical
ideas in a way that’s understandable for pupils?” (Instructor Cooper, Session 2, 18
September 2012). Instructor Cooper often attempted to address his own question by
presenting various examples based on his professional experiences in the classroom. One
such story focused on the skills teachers need to be tuned into pupil misunderstandings
and periods of disengagement:

When the [pupil] sits there and screws up his eyes and his nose, I’m thinking to

myself and maybe even out loud, "Well, maybe I should do that one again",

because if I can come at that question from different directions, I will. When
you're teaching, rather than being that sage on the stage, you need to walk around
and look at what students are doing. You'll know whether they got it or not

(Instructor Cooper, Concluding Interview, 27 November 2012).

In this statement, Instructor Cooper presents two very important pedagogical practices for
developing teachers. First, every teacher needs to conduct immediate professional
reflection during the teaching of various lessons, which also includes the development of
a hypersensitivity to various pupil behaviors and non-verbal cues. The second important

concept is the emphasis for educators to not act as a ‘sage on stage,” but to frequently
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examine pupils’ levels of understanding and progress. In essence, keeping these practices
in mind will assure that content is accessible and relevant to pupils.

Another concrete example of making content relevant took place when Dr. Rugts
and Instructor Cooper facilitated a whole class discussion regarding the various levels of
counting and addition skills pupils may have. To demonstrate this, Instructor Cooper and
Dr. Rugts asked the university students to determine how a PK-12 pupil might go about
solving a specific addition problem. Instructor Cooper began by asking university
students to rewrite the problem with a partner so that it better drew on the pupils’
interests. Instructor Cooper shared the following example:

You buy something for 45 cents, and you give them three 25-cent pieces. We

want to count up from 45 to 75. Here’s a nickel and then a dime another dime

and so on to finally get ‘em to 75 cents. What grade level is this for? Third grade.

And do you think they would have seen in a store, counting change up? And that

they might be aware of that when they give a cashier a dollar? (Instructor Cooper,

Session 2, 18 September 2012).

The entire group of university students replied in unison, “Yeah!”

Instructor Cooper pushed the university students further in asking, “So what
might we start with instead of quarters? What are some other ways that students can
show you how to count up?” (Instructor Cooper, Session 2, 18 September 2012). One of
the university students, Laurie replied, “Then you can actually use fake money in the
classroom, right, to make it more realistic?” Instructor Cooper agreed and stated, “We
always want to share multiple strategies, and in turn, understand the student work and

what [pupils] are trying to tell us” (Instructor Cooper, Session 2, 18 September 2012).
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This statement reiterates the complexity of teaching, along with making the content
relevant and accessible to the pupils in the classroom, whether that is with various
classroom tools or problem solving strategies. This conversation emphasized that
teaching is not a one-dimensional act. Rather, an educator must be sensitive to the
endless methods in which pupils develop knowledge, then how those are exhibited in the
classroom, and finally, how those skills transfer to the next unit of learning or next grade
level. Together, the university students collectively constructed an understanding of
making content relevant and accessible to future PK-12 pupils.

However, when the university students were required to teach the micro-lessons
themselves, there were a few incidents when content was often glossed over. This left
the university students without the necessary skills needed to reinforce and review the
missed information. One group in particular struggled more than others at making the
content relevant to either future PK-12 pupils or the university students participating in
the microteaching segment.

The group, comprised of Karen, Grace, and Dana, was assigned the targeted
standard “3.NF.2 - Develop understanding of fractions as numbers. Understand a fraction
as a number on the number line; represent fractions on a number line diagram”
(Mathematics Pedagogy Lab Syllabus, Fall 2012). Although this is a third-grade standard,
the lesson’s introduction lacked any relevance to the pupils and their learning, beginning
with “Umm, so we are basically learning about fractions and number lines. Does
everyone know what a number line i1s?”” (Dana, Session 3, 25 September 2012). This was
the only reference to content, as Karen became more focused on the participation reward;

she exclaimed during the opening, “We are gonna need a lot of volunteers, so smart kids
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get smarties! You get candy every time you answer a question!” (Grace, Session 3, 25
September 2012). Materials were handed out and general directions shared. “Everybody
take your orange strip of paper. Take this one and this will be your number line. Draw
one big line and uhhh, then draw smaller lines. Ok, let’s just go to the second.
Everybody understand?” (Dana, Session 3, 25 September). Then Karen interjected,
“Does everyone have number line that looks like this? Ummmm, ok, well...is that a
YES?! Does everyone have their number line? Does everyone understand?” (Karen,
Session 3, 25 September 2012). It soon became apparent that both Karen and Dana
became frustrated with the low volume of activity and the high level of uncertainty
visible from the university students as they tried to follow the ambiguous directions.

This lesson progressed with the folding of four other slips of colored paper in
various ways to present the fractions of half, thirds, fourths, eighths, and sixteenths.
There was additional confusion when Karen asked for equivalent fractions based on how
the various fraction strips had been constructed. The group never related these fractions
to real-life examples, the university students’ experiences, or even hypothetical pupil
experiences.

While the initial strategy of folding various papers had potential to be an
interactive way of discovering fractions, key pieces of the lesson distracted the group
from learning the necessary content. When the lesson concluded, the university students
had an opportunity to share constructive criticism about participating in the micro-lesson.
Emily stated, “I realized that when I was labeling my number line, I totally missed a line
and a fraction. I can imagine that a third grader might do something similar and then they

learn the order of fractions incorrectly” (Emily, Session 3, 25 September 2012). She then
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offered, “We were so confused with the directions and what to do at certain points. In
particular, with joining the line to show a bigger half. First you said draw it like this and
then you pointed to the line on the board and it was something completely different”
(Jeanna, Session 3, 25 September 2012). Peter chimed in, “Maybe, kinda ummm, put
some separation between asking us to draw on the board and having us draw on our
individual slips. It was distracting to see it already on the board and thinking well why
do I have to write it down?” (Peter, Session 3, 25 September 2012).

These micro-lessons were truly an initial teaching experience for most, if not all,
of the university students participating in this Pedagogy Lab. Thus, the instances
presented here are not an implication of failure among the group of pre-service teachers.
Rather, it offered a significant way for the collective group to pinpoint target areas where
PK-12 pupils might have misperceptions or misunderstandings about fractions and how a
teacher might tackle those concerns.

The notion of making content relevant is a complex practice that involves an
intricate understanding of pupils and pupil learning, while also requiring deep knowledge
of the content and an ability to present it through multiple teaching opportunities; in other
words, teachers must embody pedagogical content knowledge. As Dr. Rugts pointed out,
“Without that kind of in-depth knowledge, I think the [PK-12] class becomes scripted,
the teacher has one way of doing it and that's how it has to go for the 47 minutes, or
whatever it is. And the class, therefore, really can't become active or really participate”
(Dr. Rugts, Concluding Interview, 29 October 2012). This vast area of teaching in
relevant ways naturally becomes a component of PCK and has the capacity to encompass

the multitude of culturally responsive teaching practices, as well as the inclusion of pupil
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interests, goals, backgrounds, and popular culture references to improve motivation,
confidence, and attention (Irvine, 2011).

The notion of relevant teaching became evident as university students considered
the relationships between the various mathematical teaching methods and the
understanding of how content standards progress in order to successfully equip pupils for
the multiple levels of their mathematics learning. One such tool to encourage relevant
teaching is inquiry-based learning, as presented in the next theme.

Inquiry-Based Teaching and Learning in Mathematics

The notion of inquiry emerged rather organically during the Mathematics
Pedagogy Lab. This was due, in part, to the various microteaching lessons and
conversations orchestrated during whole class discussion. I describe this observation as
natural or organic because unlike the Environmental Science Pedagogy Lab, the act of
inquiry was not a deliberately planned objective or goal included within the course
syllabus. However, due to both the microteaching presentations and the questioning that
took place during and after each micro-lesson, the natural event of inquiry-based teaching
and learning took shape. This experience of presenting and participating in various
mathematical lessons engaged the university students in an active discovery of both
becoming mathematics teachers, as well as discovering new methods to solve traditional
mathematical problems. I observed one example of this natural inquiry during one of the
initial group presentations on the third-grade mathematics standard of “3.MD.5
Geometric measurement: understand concepts of area and relate area to multiplication
and to addition” (Mathematics Pedagogy Lab Syllabus, 2012). Salam, Patrick, and Emily

developed a micro- lesson to foster an understanding of area without using of any
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previously memorized formulas.'? In essence, they needed to develop a lesson that was
appropriate for a third-grade pupil. With some suggestions and guidance from Dr. Rugts
and Instructor Cooper, this group implemented a lesson that incorporated the use of
geoboards'® and rubber bands as hands-on manipulatives in an attempt to instruct the
university students while fulfilling the required standard of finding area.

Right after the lesson began, the university students who were presenting were
visibly nervous and uncomfortable in front of the larger class. Although this initial
discomfort was evident, it did not deter the class from actively participating in the lesson.
There was enough engagement to encourage Salam, Patrick, and Emily to gain the
necessary confidence to move away from the podium and individually monitor and
interact with the various university student groups. This level of participation was
noteworthy because it demonstrates the innate curiosity among these university students
as they discovered the purpose of geoboards and how to find area without using their
background knowledge of formulas.

Instructor Cooper also noticed this buzz of activity and interjected with the
question, “With a quick show of hands, how many of you have never seen a geoboard or
actually used one?” (Instructor Cooper, Session 2, 18 September 2012). All but two
students indicated they had never used this kind of manipulative. Although this lesson
was constructed to meet the required standards for third-grade pupils, the university
students’ lack of experience with the geoboards challenged the group to explore and

construct an understanding of finding area of particular shapes.

12 Throughout the lab, the emphasis was for the university students to personify the conceptual thinking and
understanding of PK-12 pupils; or in essence, become pupils at the designated grade level.

13 A geoboard is a manipulative used to support the learning of various mathematical subject areas, such as
area and perimeter.
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The progression of this lesson initially focused on discovering the area of basic
shapes, such as squares and rectangles. The lesson quickly shifted to the more
challenging problem of finding the area for triangles. As the problems became more
difficult, Patrick initiated a whole-class conversation, asking “Is anyone ready to share?
Is anyone feeling brave enough to come up here to share their answer?” (Patrick, Session
2, 18 September 2012). Before presenting the university students’ responses to Patrick’s
question, it is important to note that he was using the term “brave enough” to encourage
classroom participation and inquiry. Recall that during the Environmental Science
Pedagogy Lab, Mara also stated that students who participated in an inquiry classroom
were “brave...smart kids asking relevant questions” (Mara, Environmental Online
Discussion Board, 17 June 2012). Even with Patrick’s attempt to encourage participation,
the class was enveloped by a few moments of silence.

Finally, Danya volunteered the strategy she used to find the area of a triangle.
Patrick shared his astonishment that Danya presented a completely different method than
his own for solving the problem, “Wow, I was actually looking for a simpler answer!”
(Patrick, Session 2, 18 September 2012). Patrick’s response could be indicative of what
some teachers perceive their pupils to know, or rather not know, when discovering and
exploring new subject areas. In this particular scenario, it appeared that although Patrick
and his group members planned the lesson, Patrick did not have an advanced
understanding of the multiple methods pupils might use to determine the area of different
shapes. So although finding the area of particular shapes was familiar to the university
students, the manipulation of the geoboards challenged the group. This awkward silence

suggests that adequate scaffolding needs to take place when introducing new tools or any
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new content during a lesson. When introducing new tools, manipulatives, and/or any
new content during a lesson, adequate scaffolding must occur in order to further build on
students’ confidence and comprehension. Otherwise, great leaps between content may
lead students to develop gaps in learning, which appeared to occur in this lab.

In any discipline, whether it is mathematics, sciences, literature, or any other
content area, educators need the content knowledge and skills to both plan lessons and
anticipate the intricate veins of students’ thinking and areas of interest or inquiry. This
knowledge base allows one to be more strategic in their lesson planning and its execution.
For these university students, the lesson about finding area became an opportunity to
learn how gaps in a teacher’s knowledge can affect the learning potential of an entire
class.

When the lesson concluded, Dr. Rugts and Instructor Cooper shared rather
positive feedback, “Really nice. That was really well done” (Instructor Cooper & Dr.
Rugts, Session 2, 18 September). However, during the subsequent lab meeting, both
Instructor Cooper and Dr. Rugts provided additional insights on the connections between
facilitating engaging lessons and how to address possible misconceptions pupils may
have. First, Instructor Cooper addressed the importance of flexibility of crafting lessons
that stimulate learning and curiosity:

Teaching should always be about dynamic lessons. When something all of a

sudden comes up that's spurred by students questions or interest, then you can run

with that and not have a prescribed plan for the day, but have the ability to adapt

on your feet and meet the needs of your students” (Instructor Cooper, Session 3,

25 September 2012).
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His statement offered two important facets of inquiry-based learning. First, teachers
ought to have a road map or guide outlining the lesson plan. Second, this road map
should consider various questions and misconceptions students might have that can shift
the trajectory of a lesson, thereby providing new opportunities for learning (Maab &
Doorman, 2013).

Dr. Rugts followed up after Instructor Cooper’s feedback and shared his
perspective of what may or may not happen in a classroom if teachers do not keep the
next stage of learning in the forefront of their planning:

The geoboard might be the place to start with a concrete experience. That is a

teaching decision. Do you leave the lesson at the geoboard though? If there is

not any further intentional thinking, then very likely, the kids will stay with the
geoboard, and not move past this stage. Always be thinking about what the next
stage is and where you will go, especially when we see 6™ graders and 8" graders
still struggle with basic subtraction, and are counting on their fingers. It is
intentional instruction to move these kids to the next level, even if you are not
teaching 6™ and 8" grade students, you have to think about what they need to

know” (Dr. Rugts, Session 3, 25 September 2012).

Although inquiry-based learning was not an explicitly stated goal of this Mathematics
Pedagogy Lab, it did offer ample opportunity to discover how a lack in content
knowledge makes some teachers hesitant or resistant about digressing from the
preplanned lesson. Dr. Rugts explained:

As I said before, if you don't have the content knowledge you can't teach it, period.

The problem is when the teacher doesn't have enough content knowledge to feel
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really secure. And good enough teachers should know more than the students do,

because they can read the textbook and understand the textbook. But the moment

anything goes the slightest way off track, the teacher is lost. So without that kind

of in-depth knowledge, I think the class becomes scripted, the teacher has one

way of doing it and that's how it has to go for the 47 minutes. And the class,

therefore, really can't become active in learning (Dr. Rugts, Concluding Interview,

29 October 2012).
If teachers struggle with providing opportunities for exploration and natural inquiry, the
end result is a classroom of disengaged students. Once again, the confluence of content
and pedagogy underscores the fundamental development for any teacher.
Reflections of Self as an Educator in Mathematics

Through the unique experience of participating in a face-to-face Pedagogy Lab,
the university students had an opportunity to teach a particular lesson and immediately
reflect on and receive feedback from their peers and the instructors. This critical
dialogue encouraged the university students to reflect in the lessons both as “teacher” and
“student.” Walking the line between these professional and academic realms was
important, because it allowed university students opportunities to imagine and embody
the dispositions of a teacher. In many ways, this Lab provided a space of liminality
(Cook-Sather, 2006), where the university students shifted back and forth from teacher to
student and confronted experiences that helped form or reform best practices for their
future teaching experiences.

These types of reflections and professional growth were repeated at the

conclusion of a lesson on “6.G.1 Solve real-world and mathematical problems involving
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area, surface area, and volume” (Mathematics Pedagogy Lab Syllabus), where Jace
shared:
In high school and middle school I remember bad experiences all the way into
college in math classes. You say an answer you think is right and the teacher says,
‘Oh no that’s not the right answer, can someone give the right answer?’ And it’s
really easy to say that. But instead the teacher should say, ‘let’s explore what you
are thinking and see where you are coming from. If we don’t do that, we
discourage people from raising their hands and participating. This is such a big
deal (Jace, Session 4, 2 October 2012).
During Jace’s statement, many university students nodded their heads in agreement,
suggesting that they, too, believed that teachers had the capacity to discourage students
and their learning. Seizing the opportunity to continue the momentum of this observation,
Instructor Cooper added, “It is so important for a teacher to follow up with a statement
like, ‘That’s a neat idea, I really need to think about that,” especially if it is not the correct
answer” (Instructor Cooper, Session 4, 2 October 2012). Drawing on his personal
experiences, he provided the following example of how teachers should use pupils’
questions as opportunities to enrich a lesson:
In the typical math classroom, kids will come and say, "Hey. I don't know how to
do problem number 13." The teacher will go up there to the board and write away,
with the response, “Now you just do it.” Boom! The [pupils] never see teachers
making mistakes. That's not the way math is done. Math is, "Oh, that didn't work.
Scratch that off. Start over." So, we have to let kids know that that's okay. So

instead — and this is part of the pedagogy - I would say to the high school class,
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"Hey. I don't know how to do that" Then, if you say that, the kids work like crazy

because they want to show that they can do a problem that you had struggled with.

You know how to do it, but you give them that impression. But you can't do that

too often or [the pupils] will think you don't know anything," but occasionally,

say, "Hmmm. I don't know how to get that done. I'll get back to you tomorrow.

We'll come back to this." Sometimes maybe you don't actually know the answer

so then you can do a good bluff there and do a little research after (Instructor

Cooper, Session #4, 2 October 2012).

Instructor Cooper’s commentary on the significance of content, how to teach that content,
and how to engage PK-12 pupils in that content drew on his teaching and pedagogical
expertise. More importantly, by sharing this example, Instructor Cooper simultaneously
demonstrated how the university students, as educators, have the capacity to encourage
pupil participation.

Throughout this lab, the university students had various opportunities to vocalize
their reflections on the teaching and planning of mathematics. Among others, two
important statements need to be shared. First, university students reflected on and
acknowledged the need to plan lessons better. Second, they acknowledged the
importance of having a comprehensive understanding of the content that needed to be
taught. Johanna illustrated these two tenets, admitting, “I know that I have to plan
lessons better and probably know the material better” (Johanna, Session 5, 9 October
2012). Dana also acknowledged a requisite need to improve her pedagogy for younger
students: “I’m going into early childhood. I know that I need to improve my teaching

skills” (Dana, Session 4, 25 September 2012). One of Penny’s reflections shared the
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experience she had as a pupil: "If [ had learned math this way when I was in grade school,
I might have liked [math] better then and now” (Penny, Session 4, 25 September 2012).
These reflections acknowledge a personal expectation to expand their content knowledge
and “knowing the material better” (Johanna, Session 5, 9 October 2012), in tandem with
knowing how to teach that content to particular PK-12 pupils.

These reflections are important because during and after some of the teaching
presentations, the lack of content knowledge and absence of pedagogical skills became
very evident, as in the lesson Karen and Dana implemented. Although the Lab
concentrated on teaching mathematics to third through eighth graders, many of the
university students struggled to answer the group’s questions about the lessons. In some
instances, clarifying questions were asked of the presenting group, and in some instances
looks of confusion washed over the presenting university students’ faces as they stood
silently trying to figure out how to answer the question.

Another such instance took place during the lesson on “6.G.1 Solve real-world
and mathematical problems involving area, surface area and volume” (Mathematics
Pedagogy Lab Syllabus, 2012). In this lesson, Paige asked, “My question is when
looking at a triangle, why can’t you just take half the base times half the height and come
up with an answer? It just got kinda confusing the way you presented the information,”
(Paige, Session 4, 2 October 2012). Before the presenting group could respond, Instructor
Cooper added, “You might see a sixth grader ask that question, and what are you going to

",

do? You might think to yourself, don’t ask me that question!” (Instructor Cooper,
Session 4, 2 October 2012). The group simply did not respond. This might have been

due to a lack of content knowledge, a lack of pedagogy, or a combination of both.
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Regardless, their silence indicated their discomfort in teaching this sixth- grade content or
knowing how to answer the question clearly.

Instructor Cooper pushed the class, “What other things were you guys
uncomfortable with? That you would recognize a sixth grader being uncomfortable with
during that demonstration?” (Instructor Cooper, Session 4, 2 October 2012). This line of
questioning was important because it encouraged the university students to immediately
reflect on what might take place during a lesson, and the importance of being prepared
for events that may unfold in a PK-12 classroom. To an outsider, Instructor Cooper’s
question might have been perceived as discourteous, but the carefully established
classroom community encouraged the giving of constructive feedback to the presenting
group. This community was established because the group was taught to reflect on the
lesson and offer constructive commentary to collaboratively improve each other’s
professional practice. He explained:

This, the purpose of providing feedback really is to, not just to say, what a great

job everybody did, but to point out ways in which this could be improved.

Whether when the presenters actually teach this topic in a classroom, would they

do it better than they did it this time. And as the lab went on they just got more

comfortable and perhaps more of them had received criticism from their peers so

they were ready to give back (Instructor Cooper, Concluding Interview, 27

November 2012).

It is important to note that all of these university students were in the beginning
stages of their teacher preparation (Table 5), and in some cases, had only begun thinking

about entering the teaching profession. Therefore, while some of the university students
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had apparent content knowledge gaps in their micro-lessons, each learned a different way
of thinking about how to plan and implement challenging content for the future.
Although Dr. Rugts identified areas of weakness in the micro-lesson, he emphasized the
overall benefit of this initial teaching experience:

“During one of the presentations, a student came up with another strategy and the

group wasn’t ready for it. So they learned they have to be ready for the different

ways students share answers. So I would like to say that perhaps this [experience]
they do have a better appreciation for the depth of content knowledge that they

need” (Dr. Rugts, Concluding Interview, 29 October 2012).

While some of the university students lacked the content knowledge and genuine
understanding of the intricacies of lesson planning, this Lab became a space for
university students to reflect on the various aspects that were successful, in addition to
acknowledging the areas needing immediate improvement. If this reflection and
responsiveness did not occur, Instructor Cooper stressed the negative long-term effect
this could have on an educator’s professional practice:

Yeah, it’s kind of like, "I'm going to turn off because I know what you are telling

me” or really it’s because they think they know all the information. And they

keep telling themselves, “You don't have to tell me because I know the right way
to do it." Teachers should be more open. At least consider something new. Try it.

You might get in that classroom, and there might be one of those teachable

moments that you go, "Whoa. That really worked. I'm going to keep trying that”

(Instructor Cooper, 27 November 2012).
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Practicing the notion of being responsive to, accepting, and providing critical feedback
established a potential pattern to improve the university students’ development of their
professional teaching practice.
Faculty Reflections on the Mathematics Pedagogy Lab

The perspectives and reflections shared by Instructor Cooper and Professor Rugts
provided additional insights on how teaching, learning, and pedagogical content
knowledge development took place during the lab. Similarly to the Environmental
Science Pedagogy Lab, a key facet of this Mathematics Pedagogy Lab provided
university students with a safe and positive learning environment, while also stimulating
exploration and risk taking. This was accomplished by requiring university students to
collaborate and work in small groups to develop and present a microteaching segment on
an assigned mathematics content standard. Recall that for many of the university
students, teaching an actual lesson was their first experience embodying the behaviors of
a teacher and instructing a larger group of learners. As Instructor Cooper noted, it was
important that the Lab be a space where university students could cultivate the behaviors
and attitudes of an excellent teacher. He elaborated:

I was always open with the [university] students, definitely non-threatening. I

guess I kind of describe my ideal for any teacher would not to be a sage on the

stage, where you're the espouser of knowledge and you know everything and

you're trying to put it into their heads. Teachers should be seen more as a

facilitator of instruction, a facilitator of learning, that’s what makes a good teacher

(Instructor Cooper, Concluding Interview, 27 November 2012).



164

Instructor Cooper also asserted precisely what teachers should not become; he
pointedly selected the terms “sage on the stage” and “espouser of knowledge” during the
initial lab, in addition to repeating these undesirable characteristics during the concluding
interview (Instructor Cooper, Session 1, 19 September 2012; Instructor Cooper,
Concluding Interview, 27 November 2012). As a veteran educator, Instructor Cooper
stressed that future PK-12 pupils should not be perceived as empty vessels or passive
participants waiting to be filled with irrelevant knowledge. Instead, the teachers should
strive to foster mutual learning among peers, colleagues, and students. Instructor Cooper
exemplified this outlook and reaffirmed it throughout the five weeks of the lab:

I would say to [the university students], I don't look at our relationship

hierarchically, that I'm here and you're there. I'm looking at we're both

professionals; that you're going into this profession and you're going to become a

teacher and I'm a teacher also. Let's get as much as we can out of this together

(Instructor Cooper, Concluding Interview, 27 November 2012).

This is a significant statement, as it indicates the mutual respect that is necessary in any
teaching and learning environment, whether that is with PK-12 pupils or with adult
learners in a university classroom.

For pre-service teachers to become successful educators, they too need a learning
environment that is courageously supportive and collaborative between instructors and
peers. Thus, Instructor Cooper emphasized mutual respect through his recognition of the
essential need to build a sense of community in any classroom. Here, Instructor Cooper

and Dr. Rugts explain how they grouped university students together:
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In fact, we thought about how are we going to assign their [micro] lesson that they
were involved in. We didn't know those students. We thought about we'll give the
easier tasks to the younger students and the ones that are more experienced, but
then, we realized that the different grades didn’t matter, we had some freshman
who were outstanding math-wise. So what we did was we tried to comingle the
groups where we had a freshman, a senior and a junior, or whatever, so that they
had three people so they could learn from each other (Dr. Rugts, Concluding
Interview, 29 October 2012).
This grouping strategy was intended to prevent any university student from feeling
alienated, and more importantly, to distribute the academic and experience levels.
Instructor Cooper and Dr. Rugts also wanted the university students to recognize each
other as members of a collaborative effort in teacher preparation, rather than a classroom
full of strangers. Thus, similarly to the Environmental Science Pedagogy Lab, much of
the success observed during the Mathematics Pedagogy Lab could be attributed to the
positive learning environment purposefully conceived and fostered by Instructor Cooper.
The Lab’s positive learning environment could also be attributed to the self-
reflection Instructor Cooper demonstrated during each of the Lab sessions. Instructor
Cooper modeled and articulated what he had learned from the various micro-lessons and
how this would influence his own future teaching. He often made exclamations like, “I
never thought of that for the 176 class."* If I did teach that class now, I would claim it as
my own! Very creative” (Instructor Cooper, Session 4, 2 October 2012). This symbolic

learning between teacher and student was important during the concluding interview.

14 The numbers ‘176’ designates a course number, which is titled Mathematical Explorations for
Elementary Teachers.
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Instructor Cooper emphasized his own development through his Pedagogy Lab
experience:

I did this Lab and you just grow professionally yourself. I just love doing that type

of thing. I look at this as a professional development type of thing, for me, and

those [university] students. Even though they're not in teaching yet, they are
developing their profession and I am learning alongside them. If people walk
away with 10% of what you're doing in class, that's good. That's enough

(Instructor Cooper, Concluding Interview, 27 November 2012).

This perspective on teaching and learning is powerful, as it indicates that
regardless of Instructor Cooper’s status as a retired classroom teacher with decades of
experience, he believed that the university students could teach him something new; this
supports the idea that professional development has no end point (Bales & Mueller, 2008).
As the next iteration of the Lab unfolds, one might want to further examine how
university faculty and instructors embrace the opportunity to learn from university
students. In doing so, they will establish a genuinely collaborative learning community.

The success of the Mathematics Lab could also be attributed to the extensive
collaboration that took place between Instructor Cooper and Dr. Rugts. They hoped each
of the five Lab sessions was meaningful for the university students. Here they sum their
experiences:

We probably spent as much time planning as we did in [teaching] the classroom

situation. I think we tried to get that across to the kids, that if you're going to have

- I'm sorry to say kids — the [university] students in the classroom, but they have

to recognize that you don't just walk into a classroom and say, "Okay, we're going
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to do this today," without putting some thought into it and what are the questions

that you want to ask of those students, what are your objectives? What should

they walk out of the class with that they didn't have when they walked in?

(Instructor Cooper, Concluding Interview, 27 November 2012).

Although Instructor Cooper and Dr. Rugts had a previously established working
relationship, both instructors identified a tremendous gratitude for one another and the
effort that went into designing and implementing this Lab.

Instructor Cooper suggested the lab’s success was due to the unifying of two
features. The first feature was Dr. Rugts’ attention and knowledge of the required
content pre-service teachers should be immersed in. The second feature emphasized
cross-collaboration. He explained:

[Dr. Rugts] did an outstanding job of finding Common Core objectives from 2™,

3" 5™ 6™ and 8" grade, so the [university students] could see how there's a

common thread that goes through there. Additionally, I would keep the

communication with the individual groups. I thought that was really valuable
because those students could sit down with you and say - I think they felt, "Hey,
this is a real person that I can deal with. He’s a teacher” (Instructor Cooper,

Concluding Interview, 27 November 2012).

Dr. Rugts also shed light on the university students’ success with working collaboratively
and the significance of the teaching the mathematics standards correctly:

Typically when you have students give presentations like this and they critique

each other, there is the chance you will only get poor presentations and everybody

says, oh, that was great. One of the ways that we avoided that, I think, was
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having [the university students] talk to us beforehand. Without that we would

have had a lot of presentations that didn't address the standards they were asked to

present. We would have had presentations that didn't go deeply enough or weren't
interactive enough to keep the class interested (Dr. Rugts, Concluding Interview,

29 October 2012).

To Dr. Rugts, a professional learning community is successful when there are
multiple opportunities to inspire courageous support and constructive criticism:

When we had the discussion after the presentations, if the presenting [university

students] hadn't done a particularly good job, I encouraged people in lecture to tell

me. [ mean they have to, you have to learn to take professional, constructive
criticism in a professional manner (Dr. Rugts, Concluding Interview, 29 October

2012).

From these concluding statements, it is important to present the information
garnered from this Mathematics Pedagogy Lab and the various methods in which the
participants created meaning. First, the importance of building a positive university
learning community for pre-service teachers is significant. This supportive environment
and the microteaching segments during the five sessions of the Lab, and within that, the
microteaching segments, encouraged active participation as well as critical, yet valuable,
peer and instructor feedback. The notion of courageous support emerged as Dr. Rugts,
Instructor Cooper, and various university students shared honest reflections on their
accomplishments and areas for improvement upon the conclusion of each teaching
presentation. This is courageous because university students felt confident enough to

move away from the scant meaning of saying “good job,” or nothing at all, toward
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critically examining particular areas for improvement without fear of repercussion. In
particular, it is important to reiterate that many of the university students had never
before had the opportunity to teach or plan a lesson based on academic standards.
Therefore, the university students began to understand the necessary components of the
successful teaching of specific content and, in turn, how to identify when those elements
are not present in a lesson.

Reoccurring Themes

In a way similar to the previous case studies, the notion of collaboration and
professional development emerged among both university students and the instructors.
As presented earlier, Instructor Cooper was quite genuine when sharing the significance
of collaborating with Dr. Rugts, and how that collaborative planning positively impacted
the outcome of the Lab. Further, this notion of collaboration was an important area that
Instructor Cooper hoped the university students grasped through the opportunity to
collaboratively plan a mathematics lesson. Throughout this lab experience, collaboration
with both instructors and peers was an important tool used to encourage confidence in
both understanding the content and presenting it to a larger audience.

Another important concept that emerged was that of courageous support among
the university students. The atmosphere of the Mathematics Pedagogy Lab encouraged
feedback and constructive criticism of the pre-service teachers presenting each
microteaching lesson. The university students shifted past the simplistic terms of “good
job,” and could explain what in the presentation needed to be clarified. Receiving this

type of feedback can be intimidating, but because the climate was genuinely positive,
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university students accepted the feedback and further engaged in the discourse of how to
improve future teaching practices.

Upon the conclusion of this Mathematics Pedagogy Lab and the entire collective
case study, a multitude of experiences and perspectives from both the university students
and instructors have been presented. These perspectives shed light on particular areas for
future consideration, as well as affirmed how vast the area of pre-service teacher
development is. Thus, as this concluding statement from Dr. Rugts does an excellent job
recapitulating, “There’s an awful lot of things that could go into good teaching and I'm
not sure we know what all of them are yet” (Dr. Rugts, Concluding Interview, 29 October
2012).

Cross-Case Analysis

In this final section, I synthesize the four constructed Pedagogy Lab cases to
evaluate and elucidate the events that occurred between the university students, the
faculty, and the content. This back-and-forth action of investigating cases, individually
and as a whole, constructs a stronger research design (Gerring, 2007; Stake, 2006).
Particularly, this “cross-level inference” (Gerring, 2007, p. 1) is significant when
experiencing “the steady tension between the unique, contextually specific nature of
single sites and the need to make sense across a number of sites” (Yin, 1981, p. 62). This
tension allows themes to untangle and assertions to become evident (Stake, 2006).

I begin with the three attending research questions, presenting each in order to
enhance the final presentation of findings for the overarching research question. For each
of the attending questions, I provide assertions garnered during the analysis and

presentation of the data disseminated from the individual cases. In closing this analysis, I
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present the overarching research question to further understand the notion of pedagogical
content knowledge and how the participants engaged with the facets of this concept. To
accomplish this goal, I will apply the theory of liminality (Cook-Sather, 2006), along
with the Ball, Thames, and Phelps (2008) diagram as a framework for analysis. This
diagram was introduced in Chapter 3 and presents the six domains of pedagogical content
knowledge, including how these domains are categorized under pedagogy and content
knowledge (Figure 1).

Attending Research Question 1: How does participation in a Pedagogy Lab
shape urban pre-service teachers’ understanding of pedagogical content knowledge
(PCK) as it relates to working in urban schools?

Assertion 1: The university student participants in this study initially struggled
with the term pedagogical content knowledge; yet, similarly to the process occurring in
PK-12 pupil learning, pre-service teachers best constructed their understanding of
PCK when it was directly correlated to their lived experiences. Broadly speaking, the
purpose of all the pedagogy labs was to introduce and elaborate on the concepts of
pedagogical content knowledge and to present how that conceptual framework would
become evident in future incidents of teaching and learning. Initially, the terminology
used to explain the labs posed a challenge for most of the university students as they
struggled to break down and understand the abstract concept. During their
implementation of the four labs, instructors and faculty members approached the
construction of PCK through various methods. These methods included having
university students read the Ball et al. (2008) literature, view PowerPoint lectures, and

participate in online discussions. When the faculty and instructors directly bridged the
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concepts of PCK to the lived experiences of the university students, a sense of clarity
emerged. In fact, this clarity occurred on multiple occasions and through various
methods.

The Political Science Pedagogy Lab intentionally communicated the notion of
pedagogical content knowledge as the amalgam of knowing and teaching current and
controversial topics. By introducing these current topics, the university students
employed their own background knowledge to make sense of how to teach the content
and, in turn, conceived of potential learning opportunities for future PK-12 pupils. Some
university students — for example, Matthew, Jaimie, and Lindsey — gained a deeper
awareness of how to portray their burgeoning PCK into appropriate learning
opportunities. As previously mentioned, of the 13 university students in the Political
Science Pedagogy Lab, only Matthew and Lindsey chose to create the political science
lesson plan to demonstrate their acquired knowledge base.

The Environmental Science Pedagogy Lab represents another instance when
university students engaged in the development of pedagogical content knowledge in
tandem with an exploration of their lived experiences. During this Lab, the
characteristics of the university students varied across levels, years of professional
teaching experience, and initial methods course work. Because of this variation, the
instructors were strategic as they scaffolded the meaning of PCK for the university
students. Similarly to the outcomes observed in the Political Science Lab, the university
students in the Environmental Science Pedagogy Lab constructed a foundation to grasp
the content of environmental justice and the pedagogy applicable for that particular

subject matter. In this Lab experience, the university students were required to explore
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their own urban community and construct meaningful experiences from their self-
constructed awareness of the social justice issues in the immediate community.

The well-known theory of teaching by building on PK-12 pupils’ reserves of
knowledge (Gonzalez, Moll, & Amanti, 2013) became evident during each Pedagogy Lab.
Those university students who made a direct link between their own experiences, the
subject-specific content and pedagogy, had a deeper understanding of pedagogical
content knowledge, an outcome which was reflected in their teaching plans for how they
would embrace and facilitate that knowledge for their future classrooms.

Assertion 2: The setting for these Pedagogy Labs was an urban institution; yet,
the participants’ awareness of teaching and learning in the urban context varied
significantly. Thus, pedagogical content knowledge in respect to urban teaching and
learning was not thoroughly constructed across all the labs. All of the university
students who enrolled in the pedagogy labs did so due to an interest in teaching and PK-
12 pupil learning, yet this did not immediately translate into an interest in urban teaching
or urban pupil learning. Urban University’s School of Education upholds a dedication
and emphasis for the urban context, in conjunction with a desire to provide equitable
opportunities for students, families, and community members. Although this is a
unifying principle, stark contrasts were evident between the university students who
comprehended the unique characteristics of urban teaching and learning and those who
had little to no knowledge or experience with urban schools. In the four Pedagogy Lab
settings, it could not be assumed that each university student embraced equivalent beliefs

about urban teaching.



174

A small number of university students across the labs expressed a tremendous
passion and desire to become urban educators. For example, based on the online
discussion posts, reflective assignments, and lesson plans, Laura
(Chemistry/Biochemistry, Environmental Science), Matthew (Political Science), Mara
(Environmental Science), Frida (Environmental Science), and Melanie (Environmental
Science) articulated an astute awareness of the critical, urban pedagogical elements
necessary for pupil success in urban classrooms.

Laura emphasized a need for urban pupils to receive a deeper level of content to
decrease the achievement gap between urban and suburban pupils. Matthew referred to
some urban pupils’ lives as difficult, yet affirmed that educators should focus on how to
connect positive learning experiences to the lives of these young people. Mara, Frida,
and Melanie all directly identified the issues between the deficient, and even subtractive,
education some urban pupils receive. Mara in particular vehemently expressed her
concern for urban educators who are too “lazy” to construct unique learning opportunities
and stated her intention to provide a rich learning environment for her future urban pupils.
All five of these university students expressed a concern about marginalized learning
environments, whether their concern was based on a classroom observation in a field
placement or came from their own personal teaching experience. Notably, these five
university students also had the greatest amount of experience in the classroom as either a
pre-service or in-service teacher. Immersing these future teachers into the urban context
appears to promote an acute awareness of the pedagogical practices necessary for
academic success of urban pupils. This evidence supports the idea that pre-service

teachers should be immersed immediately into the urban context.
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Although all four pedagogy labs were intended to bridge the objectives with urban
teaching and learning, only the Environmental Science Lab explicitly included
components for discussion and analysis of pedagogy and pedagogical content knowledge
for teaching and learning in the urban context. Thus, this situation reveals another
possible assertion: Instructors and faculty who facilitate the preparation of urban teachers
must overtly include opportunities to engage in and construct pedagogical content
knowledge with the urban classroom in mind.

Assertion 3: Misconceptions existed among the pre-service teachers in this
study as they expressed positive, negative, and preconceived notions of teaching and
learning and the pedagogical content knowledge contained therein. All of the
university students enrolled in the four pedagogy labs possessed preconceived beliefs
about teaching and learning in PK-12 schools. Interestingly, the intensity of
preconceived notions and the outright severity of negative misconceptions varied.

A commonly accepted tenet of urban teacher preparation holds that pre-service
teachers, specifically white pre-service teachers, often have negative and deficit
assumptions of pupils and pupil learning (Delpit, 1992, 2006; Groulx, 2001; Ladson-
Billings 2000; Moll et al., 2004). The pedagogy labs yielded similar outcomes, yet
through the labs’ design, university students had opportunities to address their
misconceptions in a constructive way.

Similarly to the findings seen in the aforementioned research by Ladson-Billings
(2000) and Moll et al. (2004), a few of the university students in this study imagined
themselves acting as purveyors of knowledge or giving knowledge to pupils for the sole

purpose of memorization and recall (Calderhead & Robson, 1991; Feiman-Nemser, 2001).
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Eugene (Political Science) and Laila (Political Science) believed that controversial topics
were inappropriate for fifth-grade pupils. They stated their concern that pupils would get
upset or that they would fall into “frenzied giggles.” Devin (Political Science) presented
himself as a sole resource of knowledge, imagining his perfect classroom as a space
where he controlled the learning and pupils had to seek out the teacher for answers.
Brendan (Chemistry/Biochemistry) and Karissa (Chemistry/Biochemistry) perceived that
pupils lacked necessary knowledge that only the teacher could provide, which is
disturbingly similar to the belief that pupils are empty vessels (Freire, 1970).

The university students’ other misconceptions involved the actual practice of
teaching — the pedagogy. Across the four labs, university students had rather unique and
somewhat ambiguous self-constructed perceptions of the elements that made up teaching.
Laura (Chemistry/Biochemistry & Environmental Science) identified a perception that
science automatically lends itself to be a fun subject for pupils and that it would be rather
easy to include the subject matter into the classroom. As discussed previously in the
Chemistry/Biochemistry Lab, the concept of “fun” could be perceived in many ways.
Additionally, the term “fun” is so ambiguous that it does not appropriately capture the
true idea of constructive learning.

Joe (Chemistry/Biochemistry) and Brendan (Chemistry/Biochemistry) identified
an additional misconception that future educational methods coursework would be too
restrictive and prescriptive. Elaborating further, both suggested that lesson planning
would become an arduous, uncreative chore made mandatory by faculty.

Mara also conveyed a preconceived notion of teaching, specifically that many

urban teachers were “lazy” if they did not construct and integrate multidisciplinary
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content for PK-12 pupils. Notably, the beliefs presented by Laura, Joe, Brendan, and
Mara are not detrimental to the academic success of future pupils or insensitive to the
pupils’ background experiences. Rather, these misconceptions insinuate a negative
perspective of teaching and reveal the perceived challenges pre-service teachers face as
they develop into professional educators. Perhaps the university students are employing
a deeper level of critical thinking.

Assertion 4: For the pre-service teachers in this study, the process of becoming
a teacher cannot be accomplished in an isolated environment of only content or only
pedagogy. Learning content in tandem with how to teach the content helped solidify
the notion of pedagogical content knowledge. The experiences garnered from the four
pedagogy labs presented the idea that content and pedagogy cannot be developed in
isolation. The action of learning and/or reinforcing the content concurrently with
developing the pedagogy to teach that content helped solidify the notion of pedagogical
content knowledge. Repeatedly, throughout the four Labs of Political Science,
Chemistry/Biochemistry, Environmental Science, and Mathematics, university students
described the benefit of learning pedagogy and content synchronously. University
students in the labs repeated the same sentiment — learning how to teach the content
improved their own awareness and clarity with the subject matter.

The university students’ experiences in the Pedagogy Labs seem to confirm the
understanding that pedagogical content knowledge is comprised of various facets, which
cannot be experienced in isolation. In addition, navigating each facet of pedagogical
content knowledge seemed to further solidify complex content, and at the same time,

knowledge of the intricacies of the content solidified the university students’ pedagogy.
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Laura (Chemistry/Biochemistry & Environmental Science) demonstrated this
phenomenon as she struggled through the initial chemistry content. In the beginning of
the Chemistry/Biochemistry Lab, Laura constructed a weak and inappropriate lesson plan
based primarily on a Dr. Seuss text, lacking rich content. As Laura continued to build on
her content knowledge, pedagogical skills followed, and as she developed her
pedagogical skills, content followed. At the conclusion of the Chemistry/Biochemistry
Lab, Laura produced an appropriate and rich lesson plan on chemical properties, which
Dr. Kelly and Dr. Lindsey noted.

The Environmental Science Pedagogy Lab encouraged similar university student
sentiment about simultaneously learning pedagogy and content. Mara (Environmental
Science) and Laura (Chemistry/Biochemistry & Environmental Science) acknowledged a
greater awareness of the facets of pedagogical content knowledge, which were exposed
through presentation of environmental science content, discussion of associated issues of
social justice, and reflection of how these facets intersected with urban teaching and
learning. Specifically, Mara and Laura recognized the value of developing an integrated
curriculum, in addition to gaining a greater awareness of how to gather the necessary
content applicable to individual pupils.

This inclusive PCK process also appeared to have an impact on the university
students enrolled in the Mathematics Pedagogy Lab. Once again, university students
recognized a deeper understanding of the content and how to effectively teach that content
to various grade levels and pupil interests. While the depth of content and pedagogy
achieved varied across the labs, learning these elements concurrently improved the

university students’ understanding of pedagogical content knowledge.
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Attending Research Question 2: In what ways do urban pre-service teachers
who participated in a Pedagogy Lab translate their developing PCK into learning
opportunities for students attending urban schools?

Assertion 5: Although the pre-service teachers in this study had little to no
formative teaching experience, they demonstrated a rich potential to demonstrate
effective teaching and learning concepts. However, only a small number of university
students linked the urban context with effective pedagogical content knowledge to
develop learning opportunities for pupils. All the university students participating in
this study engaged in the discovery and implementation of skills necessary to construct
learning opportunities for PK-12 pupils. Primarily, the discovery emerged due to the
constructive discourse surrounding the three overarching themes of (a) inquiry-based
learning, (b) making content relevant, and (c) getting to know pupils past a superficial
level. This participation allowed the university students to actually implement concepts
discussed through the various modes of learning made available in each of the pedagogy
labs. Analysis of academic standards, construction of lesson plans, and participation in
their own hypothetical learning opportunities provided the participants with multiple
opportunities to construct the learning opportunities for PK-12 pupils. However, the
depth and breadth of critical knowledge varied among the university students, in addition
to their awareness of urban teaching and learning. For some in this study, ideas
surrounding pedagogical content knowledge and urban teaching emerged richly through
the conversations and submitted lesson plans. For other university students, only a

superficial awareness materialized.
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Matthew (Political Science), Lindsey (Political Science), and Lisa (Political
Science) recognized the need to make and provide relevant learning experiences for
pupils to achieve the quintessential “light bulb” moments. In fact, the lesson plan
Matthew constructed for the final political science project followed the key steps
necessary to plan and teach a rich learning opportunity. Matthew recognized that the
hypothetical fifth-grade pupils needed to bridge their prior lived experiences with the new
content. Recall, Matthew designed a lesson plan for students to construct their own
classroom constitution in tandem with learning the complexities of state government and
amendments. By asking pupils to contribute their expectations for classroom laws,
Matthew recognized the need to empower pupil learning as well. This three-pronged
lesson planning, which included students’ lived experiences, rich content, and student
empowerment, challenged Matthew’s developing understanding of how to implement
pedagogical content knowledge.

On the other hand, Jonathan (Political Science) did not choose to create a final
lesson plan; thus, he did not present a concrete implementation of his pedagogical content
knowledge for pupil learning. He did, however, emphasize his vision of a rich, inquiry-
based classroom—a space where pupils would explore topics, discuss areas of interest,
and ask questions, all by the pupils’ own volition. Thus, he could discuss his vision for
teaching, yet the actual construction of a lesson plan was perhaps too daunting or time-
consuming.

The Chemistry/Biochemistry Lab also exposed the levels of understanding
university students had of implementing pedagogical content knowledge in a teaching

and learning opportunity. This Lab required all university students to construct a final
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lesson plan to demonstrate their understanding of pedagogical content knowledge. For
learning to be meaningful, Larisa, Joe, Laura, and Abbie explained that pupils must
receive multiple opportunities to see and interact with relevant content. In particular, Joe
identified the need for teachers to create a tailored education for pupils in respect to
academic science standards, simultaneously considering the various ways people learn
and comprehend complex information. Yet only Laura, who was already enrolled in a
teaching preparation program, made the distinct link between pedagogical content
knowledge and urban teaching. Laura expressed her fear of a subtractive education,
where urban pupils do not receive adequate experiences with core content areas. Laura
emphasized the need for the construction of lesson plans to be grounded in the correct
academic standards while encouraging inquiry-based learning opportunities to make
content relevant.

In the Environmental Science Lab, inquiry-based learning and urban teaching
practices were integrated as core elements of the course. This required university
students to conceptualize pedagogical content knowledge into learning opportunities
specifically for urban pupils. In different ways, Mara, Frida, Laura, and Melanie all
expressed a genuine interest of incorporating inquiry-based learning opportunities in the
classroom. For Mara and Laura, both pre-service teachers, enthusiasm for pupils to
engage in critical conversations surrounding environmental and social justice issues was
a key for success among urban pupils. For Frida and Melanie, both in-service teachers,
inquiry-based learning opportunities were time-consuming and challenging to create.
This was due to the restrictive teaching and learning expectations of their school

curriculum. Additionally, Frida remarked that a teacher’s lack of content knowledge
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prevented the appropriate implementation of various aspects of pedagogical content
knowledge. All four of these university students acknowledged the need for educators to
implement inquiry-based teaching and learning practices for the urban classroom, which
would afford advanced learning opportunities for urban pupils.

University students participating in the Mathematics Pedagogy Lab ultimately had
the most tangible opportunity to conceptualize and implement standards-based learning
opportunities for future PK-12 pupils. The university students varied in their pedagogical
abilities to capture and maintain the interest of the audience, revealing that teaching peers
is a challenge in itself. The complex vertical and horizontal mathematics standards added
to the difficulty of developing learning opportunities. In this instance, presenting
university students received immediate, courageous feedback from peers regarding their
pedagogical content knowledge and their ability to teach the content well. This style of
reflection and consideration appeared to strengthen the university students’ pedagogical
content knowledge, as their microteaching experiences improved weekly.

When the university students were provided the safe space in the labs to express
their perceived ideal teaching and learning environment, advanced lessons emerged. In
part, this could be due to the scaffolding that took place within all the labs as university
students constructed the various lesson plans and experienced learning opportunities.
Additionally, the lack of boundaries or rigid expectations may have also contributed to a
safe environment to explore various ways to implement pedagogical content knowledge.

Assertion 6: Each of the labs in this study became spaces for university
students to conceive and construct inquiry-based learning opportunities as a facet of

pedagogical content knowledge. Throughout the four labs, inquiry-based learning
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emerged as one of the most favorable pedagogies to employ in the PK-12 classroom.
Bridging inquiry with content specific topics made this an effective example of a pre-
service teacher’s burgeoning awareness of pedagogical content knowledge. University
students in this study perceived a high level of PK-12 pupil enthusiasm and excitement
through the discovery and exploration of subject matter. Inquiry- based learning was
deemed to be a strategic tool to encourage full engagement and retention of important
concepts.

Jonathan (Chemistry/Biochemistry) emphasized the creation of opportunities for
pupils to explore and discover answers to their own questions. Laura
(Chemistry/Biochemistry & Environmental Science) hoped for pupils to ask questions
about their surrounding environment. Joe (Chemistry/Biochemistry) noted his intention
to act as a facilitator in the classroom and hoped to encourage “give-and-take” between
pupil and teacher, keeping a heightened awareness to adapt as events unfolded in the
classroom.

In contrast, Frida (Environmental Science) and Melanie (Environmental Science),
both in-service teachers, cautioned that teachers could not realistically implement
inquiry-based learning opportunities for every content area and every lesson. While they
did acknowledge that inquiry-based learning was necessary for pupil learning, both
shared their insights surrounding the changing environment of urban schools,
emphasizing that inquiry-based teaching might be unrealistic and challenging. Due to the
near-elimination of social studies and science subject matter, Frida and Melanie felt
constricted by the prescribed curriculum of additional interventions for mathematics and

reading. However, this admission of a restrictive curriculum did not prevent Melanie
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from constructing an engaging environmental science lesson plan, with a focus on
inquiry-based learning. Further, Melanie intended to implement more inquiry-based
learning opportunities in the next school year with her own elementary pupils.

Assertion 7: Academic standards, as well as the method in which content builds
in both horizontal and vertical ways, were presented in all the Pedagogy Labs to
demonstrate connectivity between subject matter and grade levels; this encouraged the
university students in the study to construct appropriate and meaningful learning
opportunities for potential PK-12 pupils. Across the four pedagogy labs, PK-12
academic standards were targeted as a significant area for developing educators. All the
university students participating in the four labs gained insights into how academic
standards guide the trajectory of teaching and learning. Although academic standards
were introduced in all the labs, the standards were most closely examined in the
Chemistry/Biochemistry Lab and the Mathematics Lab. In particular, the emphasis on
standards-based learning rested on the evolution of topic to topic and grade level to grade
level. This vertical and horizontal trajectory became visible within the lesson plans and
learning opportunities designed by the university students enrolled in those labs.

Joe (Chemistry/Biochemistry) crafted a lesson plan on matter and molecules. The
teaching and learning opportunity was based on a sound awareness of the academic
standards, with the support of pedagogical content knowledge. Joe employed active,
engaging, and inquiry-based strategies to convey how molecules function. The interests
of the pupils were at the forefront of this lesson, illustrating Joe’s sensitivity to making

learning accessible for future pupils.
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Abbie (Chemistry/Biochemistry) designed a learning opportunity involving the
baking of cookies to demonstrate chemical properties and how those change. Similarly to
Joe, Abbie positioned the hypothetical pupils in the forefront of her lesson planning.
Taking into consideration the complexity of chemical change and the manner in which
people learn, Abbie expanded her lesson to include distinct checkpoints and questions
designed to ensure pupil learning. This lesson-planning experience provided university
students with a firsthand opportunity to implement the learned pedagogical content
knowledge.

All the university students in the Mathematics Pedagogy Lab crafted and
presented a microteaching segment on some of the more challenging mathematics
concepts: orders and operations, fractions, and geometry. Although the process of
teaching this content was difficult for some university students, and the robustness of
each teaching segment varied, the notion of standards-based teaching was not discounted.
All of the university students placed the mathematics standards in the forefront of their
presentations.

Attending Research Question 3: In what ways do faculty instructing the
Pedagogy Labs promote and provide opportunities for urban pre-service teachers to
engage in the development of pedagogical content knowledge as it relates to working
in urban schools?

Assertion 8: During the Pedagogy Labs, the faculty members in this study
illustrated how pedagogy and content knowledge wove together, forming the tapestry of
pedagogy content knowledge. Yet, instructors and faculty remained deeply rooted in

their own beliefs that one knowledge base was more important than the other, further
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presenting the complexities of pedagogical content knowledge. All of the pedagogy
labs engaged prospective teachers to understand how pedagogical knowledge and content
knowledge weave together to create a complex foundation for successful teaching.
However, for some of the faculty and instructors participating in the study, it was
challenging to succinctly combine the two bodies of knowledge and weigh them equally.
Across the four labs, a common and ongoing debate emerged about which was more
important for a teacher’s success, pedagogy or content. In part, this was due to the
faculty and instructors’ own beliefs about teaching and learning. These perspectives
provided university students numerous opportunities to engage in the complexities and
ongoing debate of pedagogical content knowledge.

Faculty members Dr. Kelly (Chemistry/Biochemistry), Dr. Lindsey
(Chemistry/Biochemistry), and Dr. Rugts (Mathematics) believed that content knowledge
was the most important characteristic of any teacher, developing or veteran. These
faculty members further emphasized that future teachers should first construct a deep
content knowledge and, only after that, develop pedagogical strategies to teach that
content. An interesting phenomenon occurred as Dr. Kelly, Dr. Lindsey, and Dr. Rugts
voiced the identical concern that the term “fun” should never be used to describe
interesting or exciting learning opportunities. Rather, teaching should focus first on the
content, and clearly communicate that to pupils.

Dr. Kelly and Dr. Lindsey agreed that a teacher who lacked content knowledge
endangered pupil learning; thus, a deep understanding of content knowledge must always
come first for educators. There was a sense of disappointment from Dr. Kelly and Dr.

Lindsey as they remarked on the lack of chemistry knowledge observed among the
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university students in the lab. They both remarked that a great deal of the lab’s content
was simply too advanced for the university students. However, even with this expressed
frustration, an interesting perspective surfaced: both Dr. Kelly and Dr. Lindsey
acknowledged that perhaps pedagogical knowledge did not receive an adequate amount
of attention during the lab.

Likewise, Dr. Rugts expressed a belief that a critical awareness of content was the
most important knowledge a teacher could have. Dr. Rugts embraced the belief that if a
teacher does not have the content, he or she simply should not teach that particular
subject or class. In addition, Dr. Rugts suggested that even possessing some of the
additional professional skills, such as differentiation and awareness of how pupils learn,
would not compensate for a teacher’s weak or absent content knowledge.

In contrast, Dr. White (Political Science), Instructor Schiller (Political Science),
Instructor Holly (Environmental Science), Instructor Hawthorn (Environmental Science),
and Instructor Cooper (Mathematics) shared that a complex pedagogical knowledge was
the critical element for educators.

In particular, Dr. White presented an interesting shift in his own thinking. First,
he shared with university students that pedagogical knowledge was really the tool to
make judgment calls regarding what pupils need in the classroom. Upon the conclusion
of the Political Science Lab, however, Dr. White shared how his own pedagogical
knowledge evolved due to teaching and learning alongside the university students. He
hoped to make political science content more relevant for future university students. To
accomplish this, Dr. White intended to incorporate university students’ own interests and

lived experiences.
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Instructor Holly expressed the need for teachers to develop a sound pedagogical
knowledge, asserting that these pedagogical skills influence the ways in which pupils
make connections with the subject matter. Further, Instructor Holly expressed her
concern about those teachers who only have content knowledge. From Instructor Holly’s
perspective, those educators might face extensive challenges as they attempt to
disseminate the intricacies of content into robust learning opportunities for diverse pupils.
She feared that a professional practice solely in content knowledge prevented educators’
flexibility to comprehend why some learners have difficulty grasping complex subject
matter.

Finally, Instructor Cooper (Mathematics) spoke of pedagogical knowledge as the
art or science of teaching. Throughout the Mathematics Lab, Instructor Cooper
referenced and modeled how teachers project their pedagogical knowledge and skills.
During the Lab, he captured the meaning of this “art” as a way to encompass the
multitude of ways teachers considered, engaged, and conducted a classroom full of
learners.

Assertion 9: Faculty and instructors in this study established a relatively
nonthreatening environment for university students to address preconceived beliefs
about teaching and learning. This action led to courageous conversations and
courageous support surrounding the development of pedagogical content knowledge.
Humans innately hold various epistemological beliefs regarding how knowledge and
knowing is constructed (Hofer & Pintrich, 1997). These beliefs are influenced by
individuals’ lived experiences, which typically include perceptions of the surrounding

environment. All four of the labs became nonthreatening spaces where university
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students could explore and question their beliefs regarding content and curriculum, pupil
learning, and teaching practice.

Through online reflective postings, dropbox assignments, reflective writing,
lesson planning, and microteaching segments, university students had opportunities to
participate and engage in the construction of pedagogical content knowledge. The
observed participation and level of engagement in all the labs took place in a low-risk
environment, purposefully established by the faculty and instructors.

Both the Political Science and Chemistry/Biochemistry Pedagogy Labs relied on
individual university student submissions through private online dropboxes. While this
may have limited some cross-dialogue among the university students, Dr. White
(Political Science) acknowledged that an open, online forum just did not work for the
university students. From the single forum post, written by April (Political Science), Dr.
White’s assumption was that those enrolled in the Lab might be afraid to look stupid or
be criticized as they navigated through the Lab. As mentioned, many of the university
students struggled to initially comprehend the term pedagogical content knowledge.
Thus, for the Political Science and Chemistry/Biochemistry Lab, the private dropboxes
became a nonthreatening vehicle through which university students could submit work
and receive faculty feedback. In their comments, Dr. White and Professor Schiller were
encouraging, while also urging university students to think about other aspects of the
questioning and teaching scenarios.

Conversely, the Environmental Science and Mathematics Pedagogy Labs engaged
university students through a different teaching and learning dynamic. Although the

Environmental Science Lab was held virtually, the university students were required to
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participate within an online discussion board, encouraging a virtual critical discourse.
Mara, Melanie, Laura, and Frida sustained a rich online dialogue integrating curriculum,
urban teaching, inquiry-based practices, and getting to know pupils. Much of this Lab’s
success was due to Instructor Holly and Instructor Hawthorn’s technological pedagogy,
which encouraged the frequent and dynamic conversations among the university students.
The Mathematics Pedagogy Lab was held face to face, which, unsurprisingly,
encouraged physical engagement among the university students and faculty. Dr. Rugts
and Instructor Cooper facilitated the Mathematics Lab in this manner so that university
students could provide one another with constructive criticism or courageous support. |
suggest the term courageous support because university students were able to share their
analysis of the group’s teaching without fear or repercussions from peers or the faculty.
Further, they had the initiative to speak up and directly point out flaws in the different
microteaching presentations. Dr. Rugts even emphasized this courageous support as a
way for pre-service teachers to “learn to take constructive criticism in a professional
manner.” This element continued to be evident through the behaviors and positive
attitudes before and after each of the microteaching presentations. The nonthreatening
learning environment encouraged university students to provide more elaborate
comments and critical analysis than the empty term “good job.” Better yet, faculty and
university students verbalized specific incidents when the university students’ teaching
was unclear or where evident gaps resulted in misinterpreted content. Through this
Mathematics Pedagogy Lab, university students successfully comprehended how
pedagogical content knowledge was constructed and implemented from immediate and

critical peer and faculty feedback.
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Assertion 10: For the instructors and faculty facilitating the Pedagogy Labs in
this study, cross-disciplinary collaboration encouraged professional development and
professional awareness of teaching and learning practices. The instructors and faculty
reflected on their own development and future implementation of pedagogical content
knowledge with university students. Upon the conclusion of the four pedagogy labs, the
faculty and instructors reflected and commented on the positive influence collaboration
had on the success of the labs, as well as on their own professional growth. The method
of pairing up faculty in different areas of expertise proved to be beneficial in portraying
the various ways educators construct and interpret knowledge surrounding content and
pedagogy. Although Assertion 8 presented that faculty tended to remain loyal to their
beliefs about pedagogical knowledge and content knowledge, all the faculty members in
the study expressed the benefits of constructively collaborating with someone from a
different discipline.

The term constructive collaboration refers to the unique opportunity for faculty
from different academic departments to collaborate, construct, and implement a
Pedagogy Lab. Of the four labs, there was one anomaly — the Chemistry/Biochemistry
Pedagogy Lab. During this Lab, both faculty members were from the same chemistry
department, but possessed different teaching skills. Initially, during the concluding
interview, both Dr. Kelly and Dr. Lindsey stated that they did not learn or experience
anything new facilitating their Pedagogy Lab. Yet, further into the interview, Dr. Kelly
and Dr. Lindsey presented how their perspective of teaching and learning had changed,
and they described the implications for future Chemistry/Biochemistry Pedagogy Labs.

Particularly, the educators expressed the notion that university students come from
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various backgrounds, which may explain how some learners may struggle or grasp
content differently.

Dr. White (Political Science), Professor Schiller (Political Science), Instructor
Holly (Environmental Science), Instructor Hawthorn (Environmental Science), and
Instructor Cooper (Mathematics) reflected and discussed the extent to which
collaboration actually improved their own teaching practice.

Dr. White and Professor Schiller, both in the field of social sciences, joined
together from different academic departments in Urban University. During the
concluding interview, Dr. White and Professor Schiller shared how influential the
collaboration was in connecting different disciplines and discussed the potential impact
of collaboration on preparing future teachers. In particular, the educators recommended
that faculty in other departments be cognizant of the purpose and work of the School of
Education.

Similarly, the constructive collaboration between Instructor Holly and Instructor
Hawthorn also influenced their professional practices. Although the two instructors were
doctoral students in the same graduate program, they had had different professional
experiences prior to facilitating the Pedagogy Lab together. Instructor Holly asserted that
teaching the Lab was a unique opportunity to reaffirm her own pedagogical skills and
expressed the realization that she was a stronger educator than she had imagined.
Additionally, Dr. Hawthorn remarked on how collaborating with Instructor Holly
changed her future pedagogical content knowledge when working with high-school

pupils. Based on the experience of teaching the intricacies of inquiry-based learning,
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Instructor Hawthorn realized she needed to provide a stronger student- centered learning
environment.

Finally, the relationship between Instructor Cooper and Dr. Rugts was another
example of constructive collaboration. Though both were very knowledgeable in
mathematics content, Instructor Cooper had the deep pedagogical background from
teaching at the high school level. Even so, Instructor Cooper was expansive in his
description of teaching the Lab and expressed how much he had learned from both the
university students and Dr. Rugts. Instructor Cooper particularly appreciated the depth
Dr. Rugts gave to the academic standards, which acted as a guideline for the content of
the Lab. Similarly, Dr. Rugts discussed the challenges he faced in the attempt to shift his
own pedagogical practice, noting that it was “psychologically very hard leaving the
lecturing mode.” However, the collaborative effort between Instructor Cooper and Dr.
Rugts encouraged Dr. Rugts to envision pedagogical content knowledge in practice. In
particular, Dr. Rugts’ concluding reflection summarized that pre-service teachers need
not only to learn how to teach, but also to experience the sensation of “being a teacher in
an actual classroom” (Dr. Rugts, Concluding Interview, 29 November 2012).

Findings on the Main Research Question

After the preceding discussion of each of the attending research questions, the
conclusion of this cross-case analysis is now presented in the context of the findings on
the main research question. This question and its conclusions are listed below.

How do urban pre-service teachers construct an awareness of the
complexities of teaching, learning, and pedagogical content knowledge (PCK)

through the structure of a Pedagogy Lab? To clearly explain the findings across the
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four cases, I refer back to the theory of liminality (Cook-Sather, 2006), which I use in
conjunction with the framework on pedagogical content knowledge as constructed by
Ball et al. (2008). The majority of the university students participating in the pedagogy
labs experienced a greater understanding of pedagogical content knowledge; the depth
and breadth of this understanding is what differed. A few key conditions may have
caused this — for example, exposure to teaching methods coursework, or lack thereof;
experiences in the urban community, or lack thereof; amount of content knowledge; and
general interest in in teaching. Awareness of these differences provides an appropriate
lens to further present how university students participating in this study constructed and
shifted “betwixt and between” (Head, 1992, p. 90) the understanding of teaching,
learning, pedagogical content knowledge, and the complexities therein.

Liminal Space: The participants in this study continuously shifted between
student and teacher, and between novice and proficient, as they constructed an
understanding of pedagogical content knowledge. The university students rarely
settled in one role during the Pedagogy Lab experience. Across the four pedagogy labs,
it became clear that the university students in this study, both pre-service teachers and in-
service teachers, alternated between thinking, acting, analyzing, collaborating, and
reflecting as learner and as professional. While the individual university students’
effectiveness varied across these different processes, each participant applied learned
concepts to construct a foundational understanding of pedagogical content knowledge.
Liminal space existed throughout each Lab, as the university students negotiated with the

construction and in some cases, reconstruction of knowledge.
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The Environmental Science Lab was a powerful representation of how university
students shifted in liminal space between the role of student and the role of teacher.
From various conversations, Mara and Laura (both pre-service teachers) and Melanie and
Frida (the in-service teachers) learned from one another’s experiences as they confronted
the preconceived notions they held. In particular, the discourse surrounding the
implementation of inquiry-based teaching frames this process. Mara was adamant that
inquiry-based learning and cross-curricular teaching had the potential to occur in any
classroom. The shift in awareness occurred as Frida asserted that due to various
expectations and strict teaching requirements, a genuine challenge existed to implement
inquiry-based teaching every day in the classroom. Further, Melanie also discussed her
trepidation of planning for inquiry-based lessons, signifying that a lack of confidence has
hindered her from implementing these open-ended lessons. Additionally, Melanie noted
that it was truly challenging planning for inquiry-based learning compared to “just
planning for direct instruction” (Melanie, Online Discussion Board, 20 June 2012).
Through participation in these dialogues, both pre-service and in-service teachers
recognized the opportunities as well as the challenges in today’s teaching environment.

Similar events unfolded during the five weeks of the Mathematics Pedagogy Lab,
particularly because of the face-to-face experience and microteaching presentation. The
university students found themselves in a space of liminality as they embodied the
behaviors and dispositions of university student, pre-service teacher, educator, observer,
collaborator, and evaluator. Paige, Penny, Johanna, and Jace confirmed this as they
reflected on the experience of participating in the Lab, noting an awareness to improve

their teaching practice prior to entering a classroom. This venture into teaching
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encouraged university students to envision themselves as practicing educators able to
handle the intricacies required for successful pupil learning.

Although the Political Science Pedagogy Lab and the Chemistry/Biochemistry
Pedagogy Lab were organized and facilitated differently, all the pre-service teachers
alternated between thinking like a teacher and thinking like a student. In particular, the
Chemistry/Biochemistry Lab exposed how imperative it is for teachers to have a deep
content knowledge to appropriately engage pupils. Laura asserted this as she described
her struggle with the content knowledge, but noted that she appreciated learning the
pedagogical knowledge concurrently, as that aided in the construction of her pedagogical
content knowledge. Similarly, the Political Science Pedagogy Lab also connected the
complexity of political science topics to how these topics could be appropriately
facilitated to PK-12 pupils. Matthew experienced a liminal space as he shifted between
university student, fostering a pedagogical content knowledge, and teacher, a process that
was evident in the detailed lesson plan he developed.

All the pedagogy labs in this study used the same framework to organize the
features of teaching and learning appropriate for pre-service teacher development
(Appendix A). With some commonalities, each Lab implemented its own unique method
to present and convey the content specific knowledge and the appropriate pedagogical
knowledge. While these labs varied, the university students experienced spaces of
liminality as they moved between their roles of student, teacher, novice, and expert.
These spaces engaged university students to question and construct a deeper knowledge

of pedagogical content knowledge and epistemological beliefs about how pupils learn.
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Urban Education: Across the Pedagogy Labs in this study, concepts of teaching
and learning in the urban context did not emerge universally. Thus, a greater emphasis
on urban education must be integrated early in the preparation of pre-service teachers.
One of the most unexpected outcomes of the pedagogy labs was the lack of dialogue on
urban teaching and urban pupil learning. As previously discussed in Assertion 2,
pedagogical content knowledge was not directly linked to the urban context across all of
the pedagogy labs. While there were some undercurrents of teaching and learning for
diverse student populations, the emphasis was not very apparent. Education researchers
assert repeatedly the impact of engaging pre-service teachers in a critical discourse
focused on complex topics of urban education, such as culturally responsive pedagogy,
disparities in education, effects of policy, language and literacy, and educational
bureaucracy (Oakes et al., 2002). Perhaps some of these topics were overlooked during
the short five-week sessions; however, it is worth calling attention to the particular
moments when university students posed questions and considerations involving teaching
and learning in the urban context.

Across the four pedagogy labs, there were a few university students who overtly
integrated the notions of urban teaching and learning into the Pedagogy Lab. For
example, Matthew (Political Science) and Laura (Chemistry/Biochemistry &
Environmental Science) often referenced their experiences and presented a deeper
awareness of the unique pedagogy urban teachers need in order to best facilitate learning
opportunities for urban pupils.

There were other instances where university students in the study integrated

concepts from the pedagogy labs that could be applicable to urban teaching. From his
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own personal experiences, Jace (Mathematics) revealed the harm caused by teachers who
devalue pupils’ participation if an answer was not the one right answer. Jaimie (Political
Science) described good teachers as having the required content knowledge, but in
addition, having the ability to tailor various learning experiences for the unique pupils in
the classroom. Larisa (Chemistry/Biochemistry) also pointedly shared that to create
accessible learning opportunities, teachers need to provide and connect correct subject
matter to the pupils’ lives.

Of all the labs in this study, the Environmental Science Pedagogy Lab was the
only Lab in which the university students explicitly investigated the complexities of
urban teaching, integrated social justice pedagogy and examined how diverse pupils learn
and develop. Purposeful grounding in the areas of inquiry-based learning, integrated
curriculum, social justice issues, and awareness of the urban community created a rich
and meaningful blended learning experience for the university students. These topics
engaged university students in the critical dialogue necessary to examine both the
disparities and benefits of teaching and learning in the local urban city environment. In
addition, discussion of the topics promoted understanding of how issues of social justice
are integrated with the curriculum. The Lab’s focused discussion questions and
assignments revealed the realistic challenges in-service teachers face, as well as the
enthusiasm pre-service teachers have to implement multiple pedagogical elements.

In sum, although all four pedagogy labs did not address urban education equally,
throughout the study, the university students constructed an awareness of teaching,

learning, and pedagogical content knowledge.
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Pedagogical Content Knowledge: University students in the study developed a
stronger foundation for the particular content knowledge when directly linked with the
pedagogical knowledge, i.e., how to teach that content. When the university students
engaged in the content in tandem with how to teach that content, pedagogical content
knowledge solidified. Larisa’s comment, “Tell me and I will forget; show me and I may
remember; involve me and I will understand” (Larisa, online discussion response, 3
November 2012), captured the general sentiments the university students experienced.
As university students were involved in the construction of their own learning, a more
concrete understanding of pedagogical content knowledge emerged. During each of the
labs — Political Science, Chemistry/Biochemistry, Environmental Science, and
Mathematics — the complex content was incorporated with how to teach the content. This
process may have gone awry without the simultaneous, direct link to a constructive
investigation of how to teach that content to PK-12 pupils.

The Chemistry/Biochemistry Pedagogy Lab was considered a challenging and
content-heavy course, according to the university students who participated in the Lab.
In part, this was because the university students engaged in complex information in a
short amount of time. Laura examined her own deficient chemistry content knowledge
and said that the Lab actually assisted her in developing a stronger foundation in
chemistry. To affirm this statement, both Dr. Kelly and Dr. Lindsey shared an
observation of Laura’s increased knowledge and skill in the chemistry pedagogical
content knowledge.

Instructor Cooper and Dr. Rugts also observed weaknesses in the mathematics

content among the university students in the Pedagogy Lab. The university students did
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not deny this observation; rather, Dana emphasized the need to improve her content
knowledge and teaching skills in mathematics. Joanna asserted her need to know the
material better in order to teach it well. This notion of knowing the content in order to
teach it further supports the claim that pre-service teachers need a deep level of content in
order to teach it well to pupils. Combining pedagogical knowledge and content
knowledge produces pedagogical content knowledge.

The construction of knowledge takes place in a social environment; knowing
PK-12 pupils, understanding individual pupil experiences, and constructing a
community for learning empowers and encourages connectivity between pupils,
teachers, and the content (pedagogical knowledge). Humans learn by observing the
world and the people around them; in turn, we determine which actions to replicate and
build upon (Bandura, 1993). This concept — the premise of social-cognitive theory —
indicates that the environment has the capacity to affect the learning process,
encompassing both the actions of those situated in the environment and the content
knowledge presented through those actions (Meaney et al., 2008). In the cases of the four
pedagogy labs, university students, to a varying degree, observed and participated in a
social academic environment, thus translating how particular practices could be
replicated for future PK-12 classrooms.

While the Political Science Pedagogy Lab and the Chemistry/Biochemistry Lab
had limited peer social interaction, learning did occur through the interaction with the
faculty and instructors who modeled pedagogical practices and provided feedback to the
university students. In the online environment for Political Science and

Chemistry/Biochemistry, university students’ conceptions about pupil learning included a
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significant focus on learning in a social environment and, in particular, an environment of
inquiry.

Lisa (Political Science), Matthew (Political Science), and Jonathan (Political
Science) acknowledged that PK-12 pupil learning could take place when grounded in
discussion, creating an environment where pupils could confidently explore topics by
their own volition. Further, university students identified that content should be related
back to the pupils and their interests, as that would encourage additional “light bulb
moments” with the subject matter. However, when the Political Science university
students were given the option to create a lesson plan to indicate ~ow they would connect
content and pedagogy together, only Matthew and Lindsey did so. Thus, for pre-service
teachers, using a scaffolded lesson plan could help those university students who have a
conceptual understanding of pedagogical practices, but are challenged when envisioning
those methods in practice.

Laura (Chemistry/Biochemistry) emphasized that PK-12 pupils learn as they
observe their teacher facilitate conversations around the pupils’ questions. Similarly, Joe
asserted that learning should take place through a framework of curiosity, observation,
interaction, and knowing pupils. Joe’s belief further underscored the need for PK-12
pupils to feel part of the learning community, in order to feel safe asking questions and
presenting or exposing their own perceptions. In turn, Laura and Joe acknowledged that
as an educator, one must be prepared for new ways of thinking and adapt as pupil
learning evolves. In essence, Laura and Joe’s assertions point to the need for pedagogical

skills to make content relevant to the particular group of learners in the classroom.



202

Through the unique face-to-face organization of the Mathematics Pedagogy Lab,
university students had the opportunity to observe Dr. Rugts and Instructor Cooper model
effective pedagogy in the facilitation of mathematics content. Instructor Cooper
recognized that the first step for university students to begin the development of
pedagogical content knowledge was to break down barriers between the university
students, the pupils, and the mathematics content. This process encouraged university
students to actively participate and critically examine the processes in which relationships
promote a collaborative environment in the classroom.

Further, these broken-down barriers presented university students an opportunity
to observe, make sense of, and implement various pedagogical strategies appropriate for
the teaching of mathematics to elementary pupils. To a varying degree, university
students employed teaching methods gleaned through the social interaction with peers
and with Dr. Rugts and Instructor Cooper. Some of the university students exemplified
these pedagogical practices, while other university students were visibly uncomfortable
teaching in front of a group of learners. It appeared that due to the weekly observations,
the microteaching presentations given toward the end of the five-week Lab became
stronger; university students began to include accepted pedagogical practices, such a
asking for volunteers to come to the board, posing follow-up questions, speaking to small
groups, and providing immediate feedback. The observed learning environment for this
Mathematics Pedagogy Lab was rich with support, which encouraged the pre-service
teachers to test their own professional boundaries.

With the conclusion of Chapter 4, the rich perspectives and experiences of both

students and faculty help to inform not only the research questions driving this study, but
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the field of education as a whole. Specifically, the assertions garnered from the
participants has the capacity to inform the theory framing this research study, in addition
to informing teacher educators, teacher education programs, and teacher education policy.
The pedagogy labs acted as spaces to encourage liminality, where university students and
faculty participated in the construction of knowledge surrounding the complexities of
teaching and learning. To demonstrate this, the following graphic disseminates the
common themes and how those intersect (see Figure 3). These spaces allowed for the
ongoing “betwixt and between” (Head, 1992, p. 90) as participants addressed their
actions and beliefs as a university student, teacher, expert, and novice. In particular,
university students had opportunities to critically examine their beliefs and actions as
they relate to an educational context. I invite readers to continue to Chapter 5, which

presents the conclusions and implications for future teacher education research.

University Students Faculty and Instructors
WITHIN A SOCIAL ENVIRONMENT:
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Figure 3: The Interconnectivity of the Participants’ Experiences
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Chapter 5: Conclusions and Implications for
Teacher Education Practice, Policy, and Future Research

Conclusions

This collective case research study was designed to investigate the ways in which
urban pre-service teachers construct an understanding of teaching, learning, and
pedagogical content knowledge (PCK) through the structure of a five-week pedagogy lab.
Additionally, each case examined the process urban pre-service teachers employed to
incorporate PCK into hypothetical learning opportunities specific to urban PK-12 pupils.
The conclusions that emerged from studying the experiences of the university students
and instructors have the capacity to further inform theory, teacher education policy, and
the methods most important to the preparation of future urban educators.

Little scholarship exists explicitly linking urban pre-service teacher development
with the ongoing construction of a deep PCK. While PCK has been studied copiously
across various educational disciplines (Grossman, 1990; Hashweh, 2005; Park & Oliver,
2007; Shulman, 1986, 1987), so too have various meanings and definitions emerged
surrounding this complex knowledge base. With these multiple interpretations, PCK is in
danger of becoming so diluted that Shulman’s true conceptualization becomes ‘lost in
translation’ and fades from the forefront of a teacher’s professional preparation. The
broad description of PCK embodies how a teacher’s subject matter knowledge is tailored
to meet the needs of PK-12 pupils in particular content areas (Geddis et al., 1993; Park &
Oliver, 2007), yet this does not capture the richness required of urban pre-service and in-
service teachers to facilitate exceptional teaching and learning opportunities for diverse

pupil populations.
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Presently, urban schools face numerous challenges across many different
spectrums. Those challenges include, but are not limited to: poverty, large class size,
teachers with poor and/or inexperienced pedagogical content knowledge, a lack of
resources, and the barrage of high-stakes assessments. These challenges are never
isolated and predictably overlap, further preventing urban students from receiving an
equitable education (Banks, 2010; Banks & Banks, 1995; Cross, 2003; Darling-
Hammond, 2006; Freire, 1970; Hollins & Guzman, 2005; Haberman, 2005; Ladson-
Billings, 1995; Milner, 2010; Miner, 2011; Sleeter, 2001, 2012). In particular, the
multitude of high-stakes academic assessments are of great concern as our nation
becomes even more driven by the data surrounding achievement of academic standards
and content knowledge. Recently, the agencies regulating high-stakes assessments have
enforced harsher consequences on urban schools, urban pupils, and urban teachers
(Amrein & Berliner, 2002), and many of these stringent requirements contribute to the
large number of teachers who leave urban classrooms within three to five years of
starting (Haberman, 2005; Ladson-Billings, 2000; Marx, 2004; Nieto, 2003;). Thus, a
reevaluation of pre-service teacher preparation and public policy is necessary.

Urban schools continue to need high-quality educators who are resistant to a
watered-down curriculum and who can effectively engage pupil learning, encourage
inquiry, and participate in academic risk-taking (Belfiore, Auld, & Lee, 2005). This
complex amalgamation is accomplished through the implementation of a PCK founded in
diverse practices, incorporating the multifaceted nature of today’s urban PK-12 pupil and
the urban community (Haberman, 2003). As urban school districts continue to grow and

become more diverse, there becomes a critical need for excellent educators who have a
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deep level of content knowledge, an awareness of cultural responsiveness, and the
pedagogical knowledge to bridge these areas together (Ladson-Billings, 1995; Milner,
2010; Miner, 2011; Sleeter, 2001, 2012). Thus, pre-service teachers must experience and
internalize how to appropriately intersect an effective pedagogical content knowledge
appropriate for urban teaching and learning. To address this area of concern, the research
question guiding this study examined: How do urban pre-service teachers construct an
awareness of the complexities of teaching, learning, and pedagogical content
knowledge (PCK) through the structure of a pedagogy lab?

Through the principles of collective case study, this study investigated the
interactions between university students, faculty, and the construction of pedagogical
content knowledge in pedagogy labs across the different academic disciplines of Political
Science, Chemistry/Biochemistry, Environmental Science, and Mathematics. The
findings derived from each of the labs contribute to the existing scholarship, as well as
further support the theoretical and practical implications as they relate to the experiences
of the participants, their construction of pedagogical content knowledge, urban education,
and the complexities therein. Each lab encompassed inherent similarities and differences,
which further translated the ways in which learners interacted with the concept of
pedagogical content knowledge within the environmental structures of teacher
preparation (Bandura, 1993; Hoy & Spero, 2005).

This final chapter presents first the theoretical implications surrounding liminal
space as it intersects with the development of pre-service teachers and their pedagogical
content knowledge. Second, I propose a renewed vision for pedagogical content

knowledge appropriate for the urban teacher preparation and, truly, the universal
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preparation of all educators. Third, I identify the practical implications as they relate to
pre-service teachers, teacher educators, and teacher education public policy. I conclude
this chapter with the areas for future research.

Conclusions Addressing Learning to Teach in Candidates’ Liminal Space

Beginning with the theoretical implications that ground this study, and as
presented in Chapter 2, liminal space identifies the process in which humans experience a
transition from one dimension or space to the next (Cook-Sather, 2006; Head, 1992;
Nelson & Harper, 2006; Turner, 1987). This liminal space encompasses a “fundamental
change, as the view of the world is altered while individuals are given time to consider
both social and personal difficulties and beliefs and to learn from ‘elders’ who
themselves have gone through the rite of passage” (Wood, 2012, p. 86). Thus, translated
across the four pedagogy labs, the university students had the opportunity to reflect on
their beliefs and present changes in thinking through the engagement of critical discourse,
development of learning opportunities, and implementation of pedagogy, while
simultaneously becoming immersed in a particular content knowledge. The faculty and
instructors who facilitated each lab acted as the ‘elders’ within this learning environment,
as the faculty and instructors had once experienced their own liminal space when
preparing to become educators in various academic institutions.

During these labs, the university students had multiple opportunities to “unlearn,
reorient, and choose a fresh path” (McWhinney & Markos, 2003, p. 16) as it pertained to
teaching and learning, which in some cases became a humbling experience as certain
university students’ beliefs were exposed and addressed (Meyer & Land, 2005). In some

instances, this became a “disorientating vertigo” spurred on by the transition occurring
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between familiar and unfamiliar views and possible misperceptions (Jardine, 1994, p. 20).
During these pedagogy labs, the familiar and unfamiliar blended together as a means to
construct a tangible definition of PCK and how to implement its various features in future
teaching environments. Each of the university students have experienced their own lived
events, thus each university students’ liminal space was distinctive as they presented and
dissected various beliefs surrounding pupil learning, teaching practices, and the
knowledge of content.

To further delineate this, I refer back to Brendan and Karissa
(Chemistry/Biochemistry) as they faced and addressed their misconceptions of teaching
by expressing similar beliefs that the classroom teacher should act as the purveyor of
knowledge with a group of learners. In other instances, university students acquired a
greater foundation of knowledge in a specific content area, such as Laura
(Chemistry/Biochemistry and Environmental Science), who frequently referenced her
expanding knowledge of chemistry content and inquiry-based teaching practices.
Matthew (Political Science) also shared his prior understanding of teaching urban pupils
and his weakness in political science, and in turn, constructed an extensive lesson plan for
elementary pupils. The university students began each pedagogy lab with various levels
of awareness and understanding surrounding the concept of PCK in addition to various
personal and professional goals. Thus, the university students entered a liminal space,
which forced them to examine and reorient their beliefs surrounding teaching, learning,
and pedagogical content knowledge.

The process to become an educator is complex; one must thoroughly and

relentlessly evaluate his or her own knowledge, beliefs, and perceptions in order to be
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effective. Throughout these pedagogy labs, the participants had the opportunity to
experience this liminal space as they shifted between the roles and mindset of university
student, pre-service teacher, community member, classroom teacher, and back again
through this continuum. These spaces engaged university students to question and
construct a deeper knowledge surrounding their epistemological beliefs about how pupils
learn. The findings from this study further reify how both prospective and in-service
educators continuously experience a space of discovery, change, and enlightenment.
Ideally, this cycle of liminal space must continue throughout their professional career, as
teaching should never be a static practice (Bales & Mueller, 2008).

Conclusions Addressing Urban Teaching and Learning

As explicated previously in Chapter 1, pedagogy, content, and culturally
responsive teaching too often become and remain divorced from one another throughout
the various stages of teacher preparation (Beyer, 2001; Milner, 2010; Scherff & Spector,
2011; Young, 2010). Thus, the emphasis of this qualitative research study was inherently,
to study how urban pre-service teachers developed an understanding of the complexities
of teaching and learning in urban and diverse environments. Unfortunately, at the
conclusion of this collective case study, of the four pedagogy labs, only the
Environmental Science Lab provided a clear and astute urban focus.

The instructors of the Environmental Science Pedagogy Lab, Instructor Holly and
Instructor Hawthorn, constructed and facilitated the lab to include multiple explicit
opportunities to critically examine the intricacies of becoming an urban educator.
Particularly, the Environmental Science Pedagogy Lab framed urban teaching and

learning with tangible examples and opportunities to further explore: environmental and
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social justice issues, culturally responsive teaching, and Urban City’s diverse community
resources. Further, this lab bridged together these areas for the university students to
create various learning opportunities applicable for PK-12 pupils in Urban City Public
Schools. Due to these genuine hands-on experiences, the four university students
enrolled in this lab, Laura, Kara, Melanie, and Frida, engaged in critical discourse
surrounding the realities of urban teaching. These conversations prompted a rich
understanding of teaching, learning, and pedagogical content knowledge in urban schools.

While the Environmental Science Pedagogy Lab successfully and thoughtfully
encouraged the examination of urban teaching and learning, the dimension of urban
teaching were relatively absent throughout the Political Science, Chemistry/Biochemistry,
and Mathematics Pedagogy Labs. A focus on urban teacher preparation and cultural
responsive teaching was initially outlined in the Pedagogy Lab syllabus template (see
Appendix A), then how and why did these absences occur within the labs? Perhaps just
as some faculty and instructors in this study remained committed to either pedagogical
knowledge or content knowledge as the most important trait in a developing teacher, the
same was true when attempting to weave in culturally responsive teaching. Otherwise,
another answer to the aforementioned query is that truly, one cannot teach what they do
not know or even where they do not know (Flynn, Kemp, & Perez, 2010; Howard, 2006).
In these pedagogy labs, faculty may have been challenged to facilitate and/or maintain
conversations surrounding social justice issues specific to Urban City due to their own
lack of knowledge or discomfort in teaching what and where they do not know. Thus, as
a commitment to urban PK-12 pupils, urban schools, and the urban community, teacher

educators must also embody rich knowledge of pedagogy, content, and culturally
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responsiveness specific to the urban community the teacher preparation program is
situated in.

To further delineate the necessary dimensions of pedagogical content knowledge
for successful urban teacher preparation, the subsequent conclusions in this chapter will
further detail the much-needed refined facets of PCK and how the fusion of those have
the capacity to establish the notion of culturally responsive pedagogical content
knowledge (CRPCK). Future urban educators must embody an ongoing commitment for
a deep content knowledge, pedagogical knowledge, and cultural responsiveness to ensure
for success among diverse PK-12 pupils, their families, and within the larger urban
community.

Conclusions Addressing the Newly Exposed Facets of Pedagogical Content
Knowledge

This collective case study is rooted in the scholarship of both Shulman (1986,
1987), the father of PCK, and Ball et al. (2008), the creators of the mathematical PCK
framework (see Figure 1). Both of their work has significantly contributed to the
definition and implementation of PCK and the designation of what type of skills and
knowledge prospective teachers need. Naturally, as research evolves, it is necessary to
expand on and contribute to the work of both Shulman and Ball et al. to further delineate
the process of constructing and implementing PCK for various content areas—and
importantly, with urban teaching and learning at the forefront.

From this research design and from the voices and actions of the participants, I
propose a reevaluation and redesign surrounding the existing pedagogical content

knowledge framework. This is not to denounce the significant work contributed by
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Shulman or Ball et al.; rather, it is to further develop the groundwork already constructed.
In particular, the proposed additions to PCK incorporate the scope of urban teacher
preparation and a deeper consideration of what intricacies and knowledge are required
when preparing to teach diverse PK-12 pupils. Further, it is important to note that the
constructs of PCK should not be viewed as separate pieces of a literary patchwork quilt,
as somewhat represented by Ball et al. (2008, p. 403). Rather, the structures of PCK
should overlap and become fused together, relying on each element to further improve
the depth and breadth of one’s pedagogical content knowledge. It is no longer
appropriate to pigeonhole or “cut our activities along Shulman’s epistemological seams
in teacher preparation programs” (Larkin, 2010, p. 335). in teacher preparation programs”
(Larkin, 2010, p. 335).

Across the four pedagogy lab case studies of Political Science,
Chemistry/Biochemistry, Environmental Science, and Mathematics, the reoccurring
themes of: making content relevant, inquiry teaching and learning, and reflection of self
as an educator exposed a call to revise and clarify the epistemological understanding of
PCK specifically with urban teacher preparation in the forefront. To elaborate on the
framework presented by Ball et al. (2008), it is helpful to reshape an understanding of
PCK that could be applicable to many, if not all, content areas, as well as to growing
pupil diversity. This revision requires an intricate figure that can adequately include
areas of cultural responsiveness, inquiry-based learning, and knowledge of self as a
teacher. In this case, a logical leap is the shape of a diamond (see Figure 4), a complex
structure comprised of numerous, intersecting angles and facets. Additionally, the

diamond in its three-dimensional format is considered around the world to be precious.
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Therefore, I use this imagery to explicate PCK and return much-needed focus to the
critical tenets of teaching and learning across multiple disciplines and in the presence of

diverse pupils.

The Brilliant Facets of Pedagogical Content Knowledge

Knowledge of Content & Student Learning
1

I Knowledge of Culturally
Relevant Teaching

Specialized Content Knowledge

Common Content Knowledge

Knowledge of Inquiry Education

Horizon Content Knowledge

Knowledge of Content & Teaching
Knowledge of Self as Teacher
Knowledge of Content & Curriculum
Figure 4

To properly establish the facets of PCK, it is imperative to preserve the integrity
of Ball, Thames, and Phelps’ (2008) original domains — Common content knowledge;
Horizon content knowledge; Specialized content knowledge; Knowledge of content and
students; Knowledge of content and teaching; and Knowledge of content and curriculum.
I propose the inclusion of the following additional facets which support PCK, particularly
within the context of urban teaching: Knowledge of Culturally Responsive Teaching,
Knowledge of Inquiry;, Knowledge of Self as an Educator; and a revision of Ball et al’s
(2008) Knowledge of Content and Student, to become Knowledge of Content and Student

Learning. Through the interconnection of these characteristics, pre-service teachers can
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have the capacity to become well-versed in pedagogical practice and content knowledge;
in other words, the fusion of these concepts may foster the development of excellent
educators. Of course, diamonds are unique in shape and size; the portrayal of PCK in a
diamond figure also supports the notion that educators should retain a sense of
individuality and ownership to develop the necessary facets.

A diamond is a complex thing to create. Intense pressure and heat bond and
compress carbon atoms over time, creating incredibly strong covalent bonds (Lineberry,
2006). This scientific explanation captures the relationship between the diamond and the
fusion of the facets of pedagogical content knowledge, emphasizing that PCK should no
longer be viewed as a general patchwork of skills. One’s multi-faceted PCK is bonded
together from experience to experience, adding more clarity and value to their
professional development and propelling them to higher stages of excellence as an
educator. Not only does the process of creating a diamond transform a group of
molecules into something more brilliant and vivid; it also translates directly to PCK:
“The idea of pedagogical content knowledge implies that teachers’ content knowledge
has been transformed into something different from what it was before, a form that has
practical application in teaching” (Major & Palmer, 2006, p. 621).

Conclusions that Refine Facet 1: The Knowledge of Culturally Responsive
Teaching. The first facet, Knowledge of Culturally Responsive Teaching, is
defined as the rich understanding of pupils, their culture, community, lived experiences,
and how these fundamental complexities intersect to create unique individuals who differ
in relation to the specific subject or content to be taught in the classroom. This facet goes

well beyond the knowledge, assumptions, and misconceptions of students (Ball, Thames,
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& Phelps, 2008). Rather, it requires both pre-service and veteran educators to embody a
responsiveness of how diverse young people learn and develop in the classroom, the
school, and in the greater socio-political community. To do so, pre-service teachers must
engage in ongoing discourse which allows them to understand and implement a deep
awareness of how backgrounds and lived experiences contribute to the whole student, not
only how this student learns in one or two content areas.

Culturally responsive teaching is a complex framework that many pre-service and
even in-service teachers find challenging to incorporate in their teaching practice
(Ladson-Billings, 1994; Young, 2010). Similar to pedagogical content knowledge,
culturally responsive teaching has also experienced an evolution of meaning. However,
three principles continue to be in the forefront, emphasizing that students must
“experience academic success, develop and/or maintain cultural competence, and develop
a critical consciousness through which they challenge the status quo of the current social
order” (Ladson-Billings, 1995a, p. 160). These ideas act in tandem with PCK to combine
an educator’s deep content and pedagogical knowledge with the knowledge of the student
to positively impact a pupil’s academic achievement. Furthermore, educators must not
only encourage pupils, but provide opportunities for them to “engage the world and
others critically” (Ladson-Billings, 1995a, p. 162). This critical engagement with the
environment lends to the next facet, inquiry learning. As pupils have the opportunity to
examine their surroundings critically, students should also have vast experiences to
address and solve the observed sociopolitical issues.

Conclusions that Refine Facet 2: The Knowledge of Inquiry Learning. The

notion of inquiry learning or inquiry-based education is not a new phenomenon. Rather,
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inquiry-based education dates back to John Dewey (1916), who emphasized that learning
needs to be an active event, not one of rote, factual memorization. This precise notion of
active learning emerged during the various pedagogy labs and through the experiences of
the university student participants. Through the submitted assignments, conversations
and concluding interview, the pre-service teachers emphasized that pupils, whether young
or old, need to experience opportunities of learning that engage and encourage ownership
and the confidence to question and investigate the events and situations that concern them.
Furthermore, the pre-service teachers acknowledged that it is also the teacher’s
responsibility to present material rooted in the students’ interests, just as Dewey

identified a century ago.

The research surrounding inquiry learning indicates that pupils need to have
experiences “to inquire into authentic problems as they can substantially enhance their
understanding” (Levy et al., 2013, p. 2). Even the more recent revision of some academic
standards appear to have encompassed the notion of inquiry learning in particular subject
areas (Levy, et al., 2013; Minner, Levy, & Century, 2010)—for example, in sciences, as
portrayed through the Next Generation Science Standards (NGSS); social studies too, as
delineated in the C3 Framework for Social Studies (C3). This is especially noteworthy,
because the inquiry method was historically housed in the sciences, being associated with
the implementation of the scientific method of constructing and implementing science
experiments. However, just as the pedagogy lab participants and newly-defined
academic standards ascertain, inquiry is an additive to learning across all content areas.
This arrangement has the potential to further engage students through the foundational

properties of inquiry learning and advanced learning and problem-solving skills,



217

“providing learners with opportunities to inquire into authentic problems can
substantially enhance their understanding” (Levy et al., 2013). Therefore, it is
appropriate for inquiry-based education to become a facet of a teacher’s pedagogical
content knowledge. If inquiry-based teaching is at the forefront of every developing
teacher’s repertoire, the process of integrating discovery and authentic problem-solving
can occur throughout all content areas. Essentially, this facet can encourage questioning
and wonder among children and adolescents, which has the capacity to tremendously
improve their learning and development.

However, one cannot expect inquiry education to become an innate skill among
pre-service educators. Rather, distinct steps must take place in order for developing
teachers to understand how to stimulate inquiry and implement inquiry-based learning
opportunities. The method and strategy behind these steps need to be modeled
throughout teacher preparation course work by other master teachers and professionals
(Barrow, 2006). In a way similar to the experiences in the various pedagogy labs, the act
of modeling these inquiry-based skills and implementing additional best teaching
practices can be carried over into future PK-12 classrooms (Haberman, 1995).
Additionally, it is important for this notion of inquiry education to shift away from the
misunderstanding of assigning meaningless projects and/or the naive concept that one
should have a “fun” classroom. Essentially, this inquiry-based classroom becomes one of
academic rigor and rich pupil engagement to further benefit the pupil’s own interests in
socio-political issues.

Conclusions that Refine Facet 3: Knowledge of Self as Educator. Both
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prospective and veteran educators need to participate in an ongoing awareness of self and
how their ‘selves’ intersect with their teaching practice (Haberman & Post, 1998). This
becomes a critical belief structure for pre-service teachers in particular, helping them to
actively explore, examine, and establish their current, developing, and future teaching
practice as it relates to their own lived experiences. This awareness and understanding
includes different beliefs and perceptions, or “A thorough understanding of one’s own
cultural roots and group affiliations” (Haberman & Post, 1998, p. 98), which contribute to
their development as an educator.

To construct a knowledge of self, a tremendous amount of ongoing critical
reflection needs to take place. This notion became evident as university students in the
pedagogy labs interpreted and internalized the events that took place during different
learning experiences. The university students of this study were encouraged to build
professional confidence, question their peers’ teaching practices, and construct the
awareness of how to implement an effective pedagogical content knowledge. For
example, during the Mathematics Pedagogy Lab, university students were encouraged to
participate in effective discussions (Rice & Roychoudhury, 2003) regarding the outcomes
of the various microteaching opportunities. As all the university students in the
Mathematics Pedagogy Lab were in the initial stage of teacher preparation, there was a
great deal of discourse surrounding how PK-12 pupils learn and what effective teaching
practices look like. Many of these university students noted that they had wished to learn
these mathematical strategies when they were in grade school, as they would have
improved their understanding and knowledge of the content. As such, the university

students’ experiences support the notion that reflective practices must be planned for and
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included early in methods course work, and perhaps even earlier, during initial content-
based coursework. The earlier prospective teachers have the opportunity to reflect on
their teaching practice, the earlier they become aware of what aspects of content, teaching,
learning, planning, and collaboration, they lack confidence in. This provides ample time
for pre-service teachers to revise and better prepare their pedagogical content knowledge
for the more critical PK-12 classroom time.

Conclusions that Refine Facet 4: Knowledge of Content and Student Learning.

The final facet, knowledge of content and student learning, is
significant as it redefines the importance of educators’ ability to embody an awareness of
students and the process in which students learn with respect to particular content areas.
Ball, Thames, and Phelps (2008) initially identified that one element of an educator’s
pedagogical content knowledge is that of Knowledge of Content and Students.
Reemphasizing Ladson-Billings’ (1995a) work on culturally responsive pedagogy,
knowledge of content and student learning should be defined as how an educator “utilizes
students’ culture as a vehicle for learning” (p. 161). This foundational understanding
guides prospective teachers to maintain the pupils’ backgrounds in the forefront as lesson
planning and curriculum development take place. It also includes the ways in which
educators predict the challenges pupils may face, as well as the ease they may have with
particular subject matter.
Conclusions Addressing Culturally Responsive Pedagogical Content Knowledge.

The notion of culturally responsive pedagogical content knowledge (CRPCK) was
presented earlier in Chapter 1 of this dissertation. After analyzing the voices, beliefs, and

actions of the university students, faculty, and instructors of this research study, it is
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imperative to return to the initial discussion surrounding CRPCK. Through the
conception of the newly-revised facets of pedagogical content knowledge, culturally
responsive pedagogy needs to become interwoven with pedagogical content knowledge;
these two frameworks can no longer be considered separately from one another. In light
of the claim that there are three elements of culturally responsive teaching (Ladson-
Billing, 1995a, 1995b), a CRPCK framework becomes necessary for a variety of reasons,
one being that in the era of growing pupil diversity, all teachers must be prepared to
engage, educate, and mentor all PK-12 pupils. A second supporting idea indicates that as
the curriculum becomes more rigid and prescriptive due to external accountability and
high stakes assessments (Settlage & Meadows, 2002), educators need to become creative
with their teaching pedagogy to ensure pupils’ academic success. Finally, as pupils
become contributing citizens in society, it is imperative to establish a sense of critical
consciousness among young people (Freire, 1970), which can only be done if educators
themselves embrace a critical consciousness (Gay & Kirkland, 2002).

Thus situating these two pedagogies together does not dilute or weaken either
pedagogical framework; rather, building them together may strengthen and improve the
preparation of all pre-service educators. Culturally responsive pedagogical content
knowledge (CRPCK) assures that both PCK and CRP are in the forefront of a teacher’s
preparation. Furthermore, it is essential for teacher preparation programs to seamlessly
integrate the notions of CRPCK throughout all methods of course work. This further
emphasizes that neither pedagogical knowledge, nor content knowledge, nor cultural
responsiveness are dismissed or absent from a prospective teacher’s preparation. While

these delineated facets may be both fairly obvious yet also daunting to a burgeoning
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educator, each area becomes a critical element that attributes to the success of educators,
which in turn leads to the success and academic achievement of PK-12 pupils. As
explicated previously, this framework of CRPCK has the capacity to refocus the critical
areas for teacher preparation and ongoing professional development.

The diamond framework of PCK lends itself to implications for practice. While
common in teacher preparation programs, methods course work is compartmentalized,
and not always clearly associated with either cultural responsiveness or subject-specific
content knowledge. Prospective educators should engage in the preparation of culturally
responsive pedagogy, inquiry-based methods, and an awareness of self, all while situated
within a deep understanding of subject matter and the curriculum. Thus, culturally
responsive pedagogical content knowledge situates itself between both the content
necessary to teach as well as how to teach to the unique, inquisitive individuals situated
in the classroom.

Implications for Teacher Educators and Preparation Programs

The collective case study of these pedagogy labs presented implications for the
preparation of teachers, in particular how pre-service teachers grappled with the complex
notions of pedagogical content knowledge. This glimpse of teacher development can
provide some insights on a more extensive level. In particular, pre-service teachers who
begin their core course work in tandem with pedagogy labs in the beginning of their
preparation may sooner understand how to scaffold their beliefs and develop the critical
skills necessary to become an excellent urban educator. The following sections will
delineate how the pedagogy labs inform teacher educators, teacher preparation programs,

and public policy.
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First and foremost, the successful preparation of teachers lies, in part, in the hands
of faculty and instructors facilitating both methods coursework and content coursework
in teacher preparation programs. Prospective educators need to be well prepared for the
increasing demands and diversity in today’s contemporary classroom, whether that is in
an urban or suburban school. Together with the knowledge and skills of master educators,
pre-service teachers can best develop rich teaching skills, which could in turn potentially
lead to greater success among PK-12 pupils. It is important to bring together the
implications for teacher educators and teacher preparation programs, as they are innately
situated within each other. Thus, the following sections delineate how the experiences of
the university students and faculty of this study inform both teacher educators and teacher
preparation programs.

Pedagogy Labs as Sites to Improve Content Knowledge and College Readiness

More frequently, many students beginning a postsecondary education are not
prepared well enough for the rigorous curriculum to successfully complete advanced
university coursework, or exhibit college and career readiness' (Kirst & Venezia, 2001;
Maruyama, 2012; Venezia & Kirst, 2005). Statistics indicate that 40% of university
students must take remedial courses to assure for postsecondary success and attain
success in career pathways (Venezia & Kirst, 2005). During the four pedagogy labs in
this study, university students across each of the labs referenced insecurity with the
content knowledge. Some university students asserted that their purpose to enroll in the

pedagogy lab was to actually improve their understanding of the course content. Thus,

15 College readiness may be defined as the “accumulation of knowledge and experiences that prepare
students for college” (Maruyama, 2012).
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these labs may have the potential to become sites to improve content knowledge for
university students as they consider entering various aspects of teacher education.

Specifically, in the Political Science, Chemistry/Biochemistry, Environmental
Science, and Mathematics Pedagogy Labs, the university students echoed similar
sentiments that learning how to teach the content improved their own understanding of
the content. This fact strongly suggests that providing pedagogy labs early in the
preparation of teachers may improve and expand a complex content knowledge as well as
a pedagogical knowledge across various content areas. Additionally, these pedagogy labs
may attract and possibly better inform those who are interested in teaching, but may have
little awareness of what becoming a teacher actually entails.
Bridge Pedagogy Labs with Rich Clinical Experiences

To elevate the structure of the pedagogy labs one step further, teacher preparation
programs could implement these labs earlier in university coursework, facilitated by
faculty with a deep PCK. Importantly, they could also situate the labs within diverse field
placements to allow for pre-service teachers to implement their growing PCK. A great
deal of research surrounds the notion that excellent teacher preparation requires a great
deal of hands-on learning within well-established classrooms and diverse field
placements or clinical experiences (Darling-Hammond, 2010; Blue Ribbon Panel, 2010;
Ronfeldt & Reininger, 2012; Zeichner, 2003). I must emphasize that simply requiring
additional courses or additional observation hours in various PK-12 classrooms is not
enough. The emphasis here is to bridge these areas together with the support of
pedagogy labs in order to strengthen content knowledge, pedagogical knowledge, and

first-hand experiences.
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Deconstructing the Teacher Education Silos in Higher Education to Build
Supportive Learning Environments

Learning environments play an important role in how individuals engage,
internalize, and comprehend complex subject matter, theories, and intricate skills. In a
way similar to the university students’ reflections which emerged during the pedagogy
labs, faculty and instructors must establish, facilitate, and maintain a supportive learning
environment that allows prospective teachers to confidently, courageously, and critically
examine their emerging teaching practice (Ladson-Billings, 2000; Rice & Roychoudhury,
2003; Singleton, 2006).

Looking to the scholarship on constructing healthy classroom environments and
classroom emotional climate (Brackett et al., 2011; Noddings, 1992), teacher educators
must model how to construct a healthy classroom emotional climate that includes: a
sensitivity to the needs of university students, respectful instructor-student relationships,
encouragement of active participation, and an “absence of abrasive disciplinary practices
and cynicism” (Brackett et al., 2011, p. 27). To support this notion further, I link this
directly to the theory of liminal space as university students who begin the process of
teacher education experience a space of uncertainty which can at times be disorientating
and overwhelming. For university students and prospective teachers to critically examine
these events, the environment for learning must be supportive involving active
engagement.

As observed particularly during the Environmental Science Pedagogy Lab and

Mathematics Pedagogy Lab, university students experienced a positive emotional
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classroom climate, which encouraged the construction of pedagogical content knowledge
in addition to an investigation of inquiry-based practices and reflection as a teacher.
Notably, this positive climate was established in a short five-week course, which further
suggests that a positive learning environment can also be accomplished in a semester-
long course. University students interested in teaching and those already enrolled in
teacher preparation programs need to experience a positive climate for learning. This
climate has the capacity to encourage critical examination of a developing professional
practice as well as the knowledge and processes to develop their own future supportive
classroom.

Faculty and instructors situated within higher education may find themselves
isolated in academic silos, completely disconnected from other departments or disciplines.
As presented in each of the four pedagogy labs, the faculty and instructors noted the
benefit of collaborating with individuals from other disciplines, expertise, and
backgrounds. Bridging these areas together solidifies the notion of a well-rounded,
integrated teaching experience for faculty. In turn, pre-service teachers early in their
preparation programs have the benefit of learning across different content areas, along
with the different methods, practices, and theoretical frameworks effective throughout the
various dimensions of teaching and learning. In part, by facilitating a pedagogy lab, not
only are faculty engaging prospective teachers, but those faculty members also have the
opportunity to participate in an intimate, and professional learning community (Bausmith
& Barry, 2011). To refer back to reflections shared by the faculty and instructors in this
study, the common theme of learning from a fellow colleague in a similar, yet different

area of expertise emerged. Thus, the benefits of the pedagogy labs in terms of



226

deconstructing academic silos are two-fold. First, faculty have opportunities to advance
their professional practice in content knowledge as well as teaching practice through the
support of a fellow academic and scholar. The second benefit is the capacity to enrich
the preparation of future educators through the experiences of two faculty perspectives.
Implications for Teacher Education Policy

The landscape and trajectory of teacher preparation programs continues to be in
the forefront of many contested debates surrounding the specific skills many teachers
lack when they begin the induction years of teaching (Darling-Hammond, 2010;
Haberman, 1995). Recently, the Teacher Prep Review published by the National Council
on Teacher Quality (2014) identified that teacher education programs are not successfully
preparing teachers for the quickly-changing contemporary learning environment. In
particular, the Teacher Prep Review (2014) identified that too often, poorly-prepared
educators enter the classroom as the lead teacher and only then receive remedial solutions,
such as “increasing support, adding more professional development, and finding less
challenging placements” (p. 13). With the concern of urban schools in the forefront, this
practice of learning to teach on the job cannot continue. Pre-service teachers should enter
the classroom with a rich professional readiness to assure for pupil learning and
developmental success. The implications garnered from the pedagogy labs presented in
this study have the potential to further inform and develop the necessary professional
practice imperative for excellent educators.

A challenge beckons within education policy to redefine the ways in which
teacher education is organized and implemented, in part for urban pupils, who are too

often marginalized. Research and scholarship surrounding urban education, urban
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student learning, and urban policy are extensive. Yet, the perpetuating statistics bleakly
illustrate that many urban schools continue to struggle in promoting an equitable
education for all pupils. This struggle (or the politics of knowledge, as defined by
Kincheloe (2004)) further indicates how people in positions of power dominate the
resources that urban and diverse pupils have access to. For urban pupils to attain the
resources comparable to their suburban counterparts, urban educators and invested policy
makers must demand, and more importantly, act for change. Educators must be involved
and engaged to resist the forces that attempt to marginalize populations of color, speakers
of a second language, or those living in poverty: “To teach, learn, and lead
democratically requires the individual to engage in problem posing and in critiquing
taken-for-granted narratives of power and privilege” (Gause, 2011, p. ix). Educators
cannot stand aside and politely accept policy that is not suitable for today’s learner.
However, the great challenge lies in the fact that some policy makers continue to
view urban teaching and learning through a deficit lens. This lens assumes that urban
pupils suffer from a long list of problems or deficiencies, and when these are solved,
these pupils will then have the capacity to assimilate to a White, middle-class population
(Cammarota, 2011). Current reforms and policies continue to fail due to this deficit
belief system. Thus, it is important to return to the work of Shulman (1987), who close to
three decades ago asserted, “Needed change cannot occur without risk, however. The
currently incomplete and trivial definitions of teaching held by the policy community
comprise a far greater danger to good education” (p. 20). While pedagogy labs are one
glimpse of an effective means of preparation of educators, it is imperative to return to the

conversations that questioned how and why pupils, particularly urban pupils, suffer at the
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hands of a skeleton curriculum propped up by endless high-stakes assessments. The
opportunity for in-service and pre-service teachers to engage in these critical
conversations may further inform policy makers. Such conversations took place among
Mara, Melanie, and Frida during the Environmental Science Pedagogy Lab, which
sparked a renewed interest to implement inquiry-based learning opportunities within a
prescribed elementary curriculum. Through an intimate experience of participating in the
pedagogy labs, both novice and veteran educators become aware that they have the power
to face the imposed challenges, and to take the steps to best improve their teaching and
learning practice.
Implications for Future Teacher Education Research

Upon the conclusion of this research study surrounding four pedagogy labs, the
findings present a number of considerations for future research and areas of inquiry. In
the forefront is a further examination of the nine facets of pedagogical content knowledge,
as defined earlier in this chapter. To refine and reaffirm these PCK facets would require
an examination of additional pedagogy labs across a wider range of subject areas to
determine how these experiences further influence the development of PCK among
prospective teachers in content areas not studied in this dissertation. Although during this
study, one university student, Laura, completed the Chemistry/Biochemistry and
Environmental Science Pedagogy Labs sequentially, both of these labs were science-
focused. An investigation into how pre-service teachers develop PCK across additional
subject areas such as, but not limited to: literature, composition, history, and geography,
would be especially informative for the future development of pre-service teachers and

their PCK. As elementary and even middle school teachers are more frequently expected
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to integrate or teach several subjects throughout the school year, it is especially critical to
examine how the facets of PCK are developed across multiple content areas.

A second area of research would be to investigate how pedagogy labs foster the
development of a deeper content knowledge imperative for future educators, and
particularly urban educators. Numerous university students in this study remarked on
their intention to improve content knowledge through the participation in a pedagogy lab.
As indicated previously, high school students are entering institutions of higher education
with gaps across various content areas. If those knowledge gaps are not sufficiently
addressed, a systematic cycle of ill-prepared educators teaching the next generation of
pupils will continue. Perhaps with the influence of the pedagogy labs, these gaps in core
content areas can be appropriately address and perhaps, eliminated. Broadly speaking, a
study could investigate the influence of pedagogy labs on the acquisition of core content
and university students’ course grades.

A third research focus would be to further investigate how the implications of
culturally responsive pedagogical content knowledge (CRPCK) influence the preparation
of pre-service teachers. As both urban and suburban classrooms continue to become
increasingly diverse in students’ language, race, culture, socioeconomic status, sexual
orientation, religion, and other lived experiences, educators need to be well versed in
content, cultural responsiveness, and pedagogical practices. To further research how
these key facets intersect may inform the preparation and ongoing professional
development of novice educators.

The fourth area of inquiry deals with how faculty and instructors develop and

maintain their own pedagogical content knowledge and the influence that has on the
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preparation of teachers. During the research study, faculty members such as Dr. Kelly,
Instructor Holly, Dr. White, and Instructor Cooper, remarked on a number of particular
incidents that influenced their future teaching practices when instructing university
students. This has the capacity to inform what tools and skills are critical when engaging
with university students, for both their academic success and their success as future
educators. Thus, it would be particularly interesting to examine how faculty and
instructors encompass the nine newly defined facets of pedagogical content knowledge in
their practice in higher education.

Finally, it is also critical to investigate how pre-service teachers who participate in
pedagogy labs maintain and further develop the facets of pedagogical content knowledge
through student teaching and into the induction years of teaching. This ongoing
engagement with peers and master educators may have the capacity to strengthen the
skills of student teachers, first, second, and third-year teachers and encourage these
educators to remain in classrooms situated in some of the most challenged environments.
In a way, these labs could also act as ongoing professional learning communities
(Bausmith & Barry, 2011), further encouraging critical self-reflection, courageous
support, and in turn, an ongoing construction of a deeper PCK. The end goal of all of
these potential research studies is to assure for greater PK-12 pupil academic success
throughout all communities.

Concluding Statements

This cross-case research study was designed to investigate how pre-service

teachers constructed an understanding of the complexities of teaching, learning, and

pedagogical content knowledge specific for the urban classroom through the structure of
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a pedagogy lab. To reiterate the words of Dr. Rugts at the conclusion of the Mathematics
Pedagogy Lab, “There’s an awful lot of things that could go into good teaching and I'm
not sure we know what all of them are yet” (Dr. Rugts, Concluding Interview, 29
November 2012). I select Dr. Rugts’ statement as the conclusion for this research study
because it pointedly presents the necessary humility that educators and researchers should
embrace in order to continue relentlessly examining ways in which the future practices of
teaching and learning can be improved.

Just as professionals in higher education and teacher preparation programs
constantly emphasize high expectations among PK-12 pupils, high expectations should
also be emphasized in every step of pre-service teacher development. These rigorous
expectations need to begin as soon as a university student decides to become a teacher.
To refer back to the figurative image of a diamond, the scientific process of creating and
artfully caring for this precious gemstone takes time, care, and diligence. Becoming an
educator is not, and should not be seen as, an easy profession. Thus, the diamond analogy
mirrors the requisite need for teacher educators and education programs to diligently
prepare excellent educators. As diamonds are one of the most priceless gems in the world,
so too are our educators; they foster the creativity and ingenuity of our future pupils.
Without the necessary expectations of rigor, deep knowledge of content, pedagogical
practice, and cultural responsiveness, the facets of PCK will not become thoroughly
exposed or developed. Yet again, a negative cycle would begin as unprepared educators
enter classrooms lacking the necessary skills to interact and learn alongside with every

student they come into contact with.
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It is relatively impossible for every prospective teacher to be prepared for the
endless scenarios that may unfold in the classroom and during their teaching career.
However, as a collective, teacher education programs, teacher educators, and pre-service
teachers need to collaborate, question, and most importantly, be prepared for the realities

of becoming a professional in today’s ever-changing classroom environment.
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Session Focus Content-related Pedagogical-related PCK Products
Knowledge Knowledge Created/Due for
Class
Session 1: Nature of teaching and Who decides what is Students will
Nature of the discipline. learning in the discipline: learned and how it is construct some
(envision faculty Explaining the nature of taught: type of graphic

teaching/learning together).

inquiry in the discipline as

exemplified by the selected

topic.

*  Problematizing the
nature of academic
standards.

Introduce language of

PCK and the model

(Shulman (1987) and

Ball, et al (2008) model

organizer or
concept map of
PCK to
illustrate:

*  Connections
between the
theoretical
underpinnin
gs of the
discipline;
and

How that learning

is translated into

learning
opportunities for
students.
Session 2: Scaffolding disciplinary- e Scaffold Students draw
Specific content/specific based content within the disciplinary-based together best-
pedagogy field content within the practice elements in
(envision content focus to field. teaching the
be drawn from discussion Consider how ‘content’ is e Standards of equity- | discipline/topic to
section work) situated, and sequenced in based content answer the
the discipline. within the field: following
Video analysis of teaching culturally questions:

appropriate content.

responsive teaching.
Watch video and
analyze teachers
teaching similar content
at various grade levels.

1. How do you
teach this topic
in ways tat are
developmentall
y appropriate?

* How do you
connect this
teaching to
standards of
equity.

Session 3:

Engaging learners in the
disciplinary content.
(envision this session will
focus on examining

students’ prior knowledge,

surfacing students’
misconceptions, and
sequencing learning)

Introduction of discipline-
specific types of
questioning:

*  What aspects of this
topic are students
most likely to find
difficult?

*  What kinds of
questions are students

likely to ask related to

this content area.
Video addressing
questioning,

* Introduce the
relationships among
instruction,
assessment, and
student learning.

*  What must be
learned before or
after the lesson?

* How do teachers
know students are
learning?

Video addressing

relationships among

Students analyze a
video-based case
study in the
discipline to begin
to address the
complexity of
teaching the topic
by:
¢ Unearthing
characteristic
ways of
thinking and
reasoning in
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misconceptions, and/or
prior knowledge.

instruction, assessment,
and student learning

the discipline.
*  Constructing
teaching and
learning
principles
associated with
those
processes.

Session 4: Developing
PCK

(envision students select
content from L&S course
and engage in lesson study
in small groups)

Developing multiple
representations of
knowledge.

What representations
might be appropriate
developmentally?

Craft lesson
highlighting
developmentally
appropriate content.

Session 5: Highlighting
PCK in student-crafted
lessons

(envision students using
Ball PCK framework to
analyze own lessons.
perhaps ‘teach’ to peers)

Revise lesson content
based on feedback from
peers.

Revise pedagogical
aspects of lesson based

on feedback from peers.

Analysis and
revision of lesson,
using Ball et al.,
(2008) PCK
framework.
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11

12.
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Appendix B: Interview Protocol — Faculty
Instructor Interview Protocol

How do you define pedagogy? How have you defined the purpose of your pedagogy
lab?

What traits do you associate with a teacher’s pedagogy? In other words, what would
you see a teacher doing in a classroom if that person was a pedagogical ‘wizard’?

How would you describe the relationships between content knowledge and the ability
to teach that content to students in a classroom (pedagogical content knowledge)?

Over the years, state requirements in teacher preparation programs have elevated the
value of one’s content knowledge and minimized or eliminated the associated value
of one’s pedagogical knowledge. What value to you attach to a teacher’s pedagogical
knowledge and why?

In what ways do you think the presence or absence of a pedagogy lab shapes students’
understandings about teacher/student relationships?

Describe the lesson you are teaching.
a. How did you determine what to teach?
b. In what ways do you make your pedagogy explicit to students?

Explain what information you use to determine how complex lessons should be? In
what ways do you make that information explicit to students?

How do you help students think about the connections among the ‘content’ of a
lesson, the pedagogy associated with the learning of that content and PK-12 students’
lives?

How do you promote students’ language and literacy development in your course?
How do you then ask education-intended students to transfer the importance of that

development to future PK-12 students?

When you are teaching, how do you know students are learning?

. How do you facilitate conversations about student learning in your discussions about

teaching and learning in your course? Describe the nature of those conversations.

In what ways has your teaching of this pedagogy lab shaped your understanding
about the teaching and learning relationship?
a. How has the teaching of this pedagogy lab shaped your own teaching?
b. Describe the value, you believe, this course has added to the development
of these education-intended students?
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13. Would you teach a pedagogy lab again? If so, what would you keep the same? What
might you change?
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Appendix C: Interview Protocol — Student

Student Group Interview Protocol

. Describe your ideal classroom.

Tell me about the interactions going on between the students and teacher in that
classroom.

. Describe the lesson you are teaching.
a. How did you determine what to teach?

b. What factors will you consider as you prepare to teach that lesson?

. Describe the relationship between content knowledge and the ability to teach that
content to students in a classroom (pedagogical content knowledge).

. Explain what information you will use to determine how complex the lesson should
be.

. How will you connect a lesson with students in the classroom?

Identify how the lessons you design will you promote students’ language and literacy
development?

. How will you know students are learning?

In what ways has being in this pedagogy lab shaped your understanding about the
teaching and learning relationship in your future PK-12 classroom? What do you still
have questions about?
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Appendix D: Student Recruitment Advertisement

UNIVERSTTY o WISCDNSTN

UWMILWAUKEE
=]

FOMWERFLUL | PROVERM
DEAS RESULTS

What distinguishes a great teacher from just a good one?

Take advantage of this unique opportunity to participate in a 1-credit course to
explore the link between content knowledge and pedagogy for the PE-12 classroom.

OVERVIEW

Good teachers have strong Content Knowledge. Good teachers have strong Pedagogical Knowledge.
However each of these independently, does not foster high levels of learning in every student. Research
suggests that a combination of the two — Pedagogical Content Knowledge — is what distingnishes a great
teacher from simply a good one.

COURSE STRUCTURE

The 1-credit, 5-week Pedagogy Lab course is a unique space for you to gain insights from both faculty
from the college of Letters and Science and the Scheol of Education. The instructors bridge their
expertise to provide oppertunities for you to translate content from your L & 5 courses into learning
opportunities for students in the PK-12 classroom.

CURRINS 565;

Sertion: 291, Class # 27838 Section: 301, Class # 28136

Online access required Meets face-to face Tuesday evenings 5:00pm - 7:30pm
Course runs during Mini Term II: 9/11,9/18,92/25, 10/2, 10/9

October 8% through December 8t Lapham Hall 253

Last day to drop this class is October 12t

**This course is at no exira cost if you are a full-time student with 12-17 credits.

COURSE HIGHLIGHTS

With enrollment in this course, you will also have a rare opportunity to participate in the Pedagogy Lab
research study found only at University of Wisconsin - Milwaukee and Boston College. Your insights will
provide how to best prepare and support current and future urban educators.

Preliminary research suggests that students who participate in the pedagogy labs:

1. Enrich their own development as future teachers;

2. Understand their L & S course content more thoroughly; and

3. Begin to comprehend the complexities in how this knowledge translates to schocl-age children;
complexities they share in essays written for admission to one of the School of Education
certification programs.
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