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Perceived Changes in Teaching Practices and Views, with Insights in the Process of
Teacher Learning

Abstract

This paper documents teachers’ perceived changes in their practices and expectations regarding
teaching and learning of mathematics as they participated in a teacher professional development
program based on Cogpnitively Guided Instruction (CGI) and corresponding weekly meetings. In of
our analysis, we examined reported changes in teachers’ instructional practices and expectations
related to teaching and learning mathematics. Although teachers overwhelmingly expressed that
adapting to the CGI approach took a great deal of time and effort, they also shared their excitement
about the new instructional practices they were incorporating as a result of their CGI professional
development experiences.

Keywords: Cognitively Guided Instruction, instructional practices, teacher change, mathematics
education, teacher education

Introduction

Despite a consensus on the importance of supporting students’ engagement in “more
rigorous ways of thinking and reasoning and deeper levels of conceptual understanding” in
mathematics classrooms (Stein et al., 2017), “the basic nature of teaching—presenting definitions
and rules, demonstrating solution procedures on sample problems, and then asking students to
practice the procedures on similar problems—has remained remarkably consistent over the years’
(p. 45) (Hiebert, 2013). Given the complexity of changes expected in mathematics classrooms—
teachers presenting definitions and rules versus teacher facilitating and leveraging students’
emerging mathematics ideas and thinking—putting reform recommendations into practice
requires time and consistent effort for teacher learning (Franke et al., 2001). In addition to
documenting effective professional development programs supporting the expected outcomes in
teacher learning (e.g., attending to student ideas during instruction (van Es & Sherin, 2010), it is
important to understand what kind of experiences support teachers’ transformation of their
instructional practices. Walkoe and Luna (2020) highlighted the importance of understanding
what happens in professional development programs, especially in creating highly collaborative
spaces. One long established professional development (PD) program that supports teacher
learning is Cognitively Guided Instruction (CGI) (Carpenter et al., 1989, 1996; Jacobs et al.,
2007).

CGl is a research-based professional development program for elementary school
mathematics that offers a theoretical framework building on children’s mathematical thinking
(Fennema et al., 1993, 1996). While CGI PD has taken on various forms over the last 30 years, at
its core remains the goal of increasing teachers’ knowledge of their own children’s thinking and
encourage teachers to plan their instruction informed by their children’s thinking and emerging
ideas (Carpenter et al., 1992; Fennema et al., 1993, 1996). Some forms of CGI PD programs have
incorporated weekly or monthly meetings with the participating teachers, CGI mentor teachers,
and research staff (Bauduin et al., 2016; Jacobs, 2007; Kazemi & Franke, 2004) to workshops
incorporated with routine meetings (Franke et al., 1998).

We aim to understand what one CGI PD experience looks like from teachers’
perspective, what changed regarding their instruction and views, thus shed some light on teacher
learning as teachers participated in a CGI PD for one year. Our exploration process is comprised
of two levels. In our analysis, we explored what changes in instructional practices and views
teachers documented as they reflected on their CGI experiences during the focus group
interview. Thus, our research questions were as follows: (1) What are some changes in teachers’
instructional practices based on what teachers reported as a result of their participation in CGI



PD and corresponding weekly meetings for a year? (2) What views and expectations related to
teaching and learning of mathematics shifted as teachers participated in CGI PD and
corresponding weekly meetings for a year?

Methodology
Settings and Participants

The data in this study are coming from a large project named FCR-STEM Learn:
Foundations for Success in STEM. Our sample is comprised of 66 teachers in K-2 grade levels
who participated in CGI PD and corresponding weekly meetings for one school year.
Participating teachers had completed the first year of a three-year CGI PD program. The program
involved nine days of PD (a five-day session in the summer, a two-day follow-up session in the
fall, a two-day follow-up session in the winter), and weekly meetings of their grade-level team.
The three-year program was designed and delivered by Teachers Development Group. University
mathematics professors taught approximately one day of the five-day summer workshops.
Research faculty from Florida State University designed and facilitated weekly meetings of
grade-level teams of teachers who were participating in the program (Bauduin et al., 2016).
During these meetings, teachers engaged in various activities, including identifying problems to
pose in their classrooms, examining student work after their implementation of these problems,
identifying goals based on student work, etc. Facilitators in these weekly meetings followed the
same protocol in each group.

Data Collection

Upon completing their first year in the program, collaborating teachers in weekly
meetings were asked to join the focus-group interview. Data were collected through 22 semi-
structured, face-to-face, focus-group interviews (Marshall & Rossman, 2011) lasting from 15 to
27 minutes each. Each weekly meeting group consisted of 2-5 teachers in the same grade level or
mixed K-2 grade levels and these meetings took place in the 2015-2016 school year with total 66
teachers. Upon the completion of the weekly meetings, all the teachers were asked to join the Exit
Interview. The purpose of the interview was to improve the weekly meetings for the following
year and to determine the effective aspects of the weekly meetings. During the focus group
interview, teachers were asked to reflect on their one-year experience as a group (see Figure 1 for
interview questions). These interviews were audio recorded.

Data Analysis

In this study, we used methods of case study and grounded theory (Yin, 2002). First, we
transcribed the audio-recordings of focus-group interviews. For the analysis of the transcripts, we
used NVivo 12. After reviewing the transcripts, we started making notes about emerging codes,
identified codes, and developed the coding manual. Themes emerged on changes in instructional
practices, expectations, and views related to teaching and learning mathematics. Although our
coding manual is informed by the work of Carpenter and colleagues (2015), and Jacobs and
Empson (2016), we chose to use the language teachers used during the interviews in creating our
codes. Some experiences that teachers in each group identified to be important in the process of
learning about CGI. We divided transcripts into idea units (Tekkumru-Kisa & Stein, 2015), which
are conceptualized as “a distinct shift in focus or change in the topic” (Jacobs et al., 1997, p. 13).
In this paper, we are presenting our analyses of 22 interviews. It is important to note that in this
analysis, we focused on teachers’ collective conversations Thus, our analysis shows evidence of
changes in teachers’ instructional practices, views, and expectations in group level rather than
individual level.



Results
Research Question 1: Changes in Instructional Practices

Our analysis showed that after teachers’ involvement in the CGI PD and corresponding
weekly meetings, teachers started identifying new instructional practices to increase attention to
children’s thinking. As presented in Table 1 and Table 2, teachers reported that their engagement
in CGI PD and weekly meetings contributed to the implementation of new instructional practices.
In almost all the focus groups, teachers reported implementing a new instructional practice of
letting students solve problems in their own ways. For example, one of the teachers stated: “...I
think I’ve learned how to teach my kids to solve in their own ways as opposed to me telling them
how to solve it” (Focus Group 2). Many teachers highlighted how they started stepping back and
letting children solve problems in ways that made sense to them.

In half of the focus group interviews, teachers discussed that they were able to understand
children’ thinking. They expressed that they were able to identify where children were in their
understanding of concepts and ideas, understand why children were struggling, and what children
were doing as they were solving problems. One teacher in Focus Group 1 reflected on her
previous instructional practices limiting her capabilities to keep track of children's growth as
follows: “I think we missed the fine details or the improvements that the children made because
we were so busy on doing our agenda, making sure that they drill and practice and we missed the
little tiny growths that they had.” (Focus Group 1).

Two other instructional practices that teachers discussed during their focus group
interviews were attending students’ thinking. As an example, in Focus Group 2, a teacher reported
that “This year | am able to see right where my students are.” In this reflection, we see evidence
of teachers’ increasing attention to children's thinking and how they were getting more confident
in seeing where children were in terms of their understanding of the material. Other instructional
practices that teachers discussed were interacting with children about their ideas without the
teacher imposing her ideas, monitoring student thinking, and asking questions to uncover student
thinking. These instructional practices that teachers reported to start using after they participated
in the program highlighted teachers’ efforts to understand children’s thinking and build their
instruction on them.

Although not explicitly asked in the interview, some teachers expressed having difficulty
in integrating the CGI into their instruction. Some of these difficulties involved setting goals for
children based on their existing thinking and understanding of the mathematical ideas (e.qg.,
regrouping idea, counting by ones, counting by tens), seeing how standards were connected, and
recognizing the mathematics that children use in connection to standards (see Table 1 and Table
2).These difficulties imply teachers were increasing their attention on student thinking and how
student thinking can become the center of their instruction. For example, teachers reported the
standards had driven their instruction but with CGI they were trying to start with children’s
thinking and moved towards to standards.

Research Question 2: Shifts in Teachers’ Views and Expectations Regarding Teaching and
Learning of Mathematics

Teachers reported notable changes related to their expectations of students and their
understanding of their own role in the teaching and learning of mathematics. Teachers discussed
how students were capable of solving problems without teachers telling them what to do, bringing
sophisticated ideas aligned with standards, solving problem teacher didn’t expect them to be able
to solve, and coming up with a wide variety of strategies—even the ones that teachers were not



anticipating (Table 3 and Table 4). During the focus group interviews, many teachers showed
evidence of a shift in their expectations, seeing their children more capable of solving problems.
For example, in Focus Group 21, teachers shared how they were hesitant about letting students
solve problems on their own ways and children’s capabilities to solve problems without teachers’
involvement as follows:

T21A: Well, I was scared to do that [letting students solve problems without telling
them what to do] before. I thought I had to give them some kind of scaffolding or
something in advance.

T21B:...That's pretty much the mindset of most of the teachers who are not doing
CGl and that and that's kind of part of what It's hard if you haven't experienced this
[CGI experience]land read this [Children’s Mathematics Cognitively Guided
Instruction book].

[Additional conversation.]

T21C: ...The one that's sticking in my mind is the multiplication. “Oh, they
cannot!” and “You [weekly meeting facilitator] are like, ‘Let's try.” Oh my God!
they're doing that! You know, Yeah, | mean, it's like, | don't know how to say it,
but it's like you don't trust what they know, release it. Yeah, just let it go. It is
awesome! (Focus Group 21)

In this conversation, we see teachers building on one another’s idea on how they were not initially
convinced students could solve problems without teachers telling them what to do. However,
teachers’ classroom experiences and experimentation with involving their students in problem
solving prompted them to question their beliefs about whether children can solve difficult
problems without a teacher showing them the solution or the directions. Another code that went
hand in hand with seeing students capable of solving problems without telling them what to do
was seeing that students could solve “any word problem” (Focus Group 1). In Focus Group 12,
teachers discussed how they did not have any limits on the story problems that they would use
even in kindergarten classrooms:

T12A: I have learned that umm the children do not have to master, the, for instance
in number identification or the writing, the numbers, in order to solve the problem.
For instance, they can master number 1-3 or 1-4 and you can begin introducing
word problems... | have also learned that we can do multiplication and division.
These things that | have not done, never ever thought kindergarten could solve that.
But they are able, you know? (Focus Group 12).

In this quote, we see how teachers’ previous ideas about mastering skills before letting students to
work on story problems have been challenged. After children learned about number identification
and writing in kindergarten, they were ready to work on story problems, even problems that required
them to use ideas related to multiplication and division.

Another important theme that emerged was around teachers’ abilities to better understand
what they were doing in class (e.g., their decisions during instruction) and their feelings of
confidence about their teaching (e.g., why they are doing what they are doing). In many focus
groups, teachers discussed how they were getting more confident in their mathematics teaching,
especially their instructional decisions. As an example, a teacher in Focus Group 6, shared how
she was getting better in questioning as follows:

T6A: It’s been fun to see how the questions are... remember in the beginning- |
know | was always- what questions do you ask and I don’t know what to ask. And
you see how it progresses, you learn more. | think I still have a long way to go, but
| feel like I have a better grasp on questioning. | mean when you watch Alice [PD



facilitator] do it, it's so the way she questions and the question she asked her just
right. Just what to ask for every little thing they [students] do. I would like to be
able to do that, we are just practicing (Focus Group 6).

Similar to other instances, in the quote, the teacher highlighted how she was getting more
confident in her teaching, especially her questioning. Given the importance of questioning while
interacting with children and uncovering children’s thinking, the teacher showed evidence of her
improving confidence in her instructional decisions. Another teacher in Focus Group 5 addressed
her improvement in understanding what her children were doing as follows: “think I'm more
mindful of my students, and what they're actually doing, and how they're thinking, as opposed to
previous years.” In addition to teachers’ improving confidence in their teaching and their growth
as a teacher, it is worthwhile to point that in these examples, teachers also framed their learning as
a long-term process, and they are only just beginning this process.

Many teachers described this process as a shift in mindset. Teachers identified CGI as an
approach that transformed their views on how teaching and learning happen (see Table 5 and
Table 6). Teachers expressed that CGI program changed their approach to teaching and learning
mathematics in fundamental ways. As an example, a teacher in Focus Group 1 stated:

T1A: Umm, | think, one thing that | would totally stress is that it is the mindset. It
is you not being afraid not to be in control of the classroom and that you umm you
are giving your students the opportunity to find out what works for them, umm and
that, you get to share. It is more so your teachers, just kind of standing back and
letting the kids do the work, don’t give them everything (Focus Group 1).

In this quote, the teacher reports that the CGI program was changing their views about
mathematics teaching and learning. Specifically, the teacher was learning to trust that children are
able to learn through problem solving and that there is value in having the student work hard to
make sense of problems and ways to solve them in their own way. Instead of teachers providing
everything children may need to solve problems, they were supposed to stand back and let children
solve problems in ways that worked for them. Some teachers expanded CGI from teaching
mathematics to a broader view of how teaching and learning happens. As an example, one teacher
in Focus Group 1 stated, “It [CGI] wasn’t just in math I did it, I did it in reading, | did it in science,
so whenever | present it, | present it as CGI type item... it is you changing your mindset, not being
afraid to let go, and let your children direct your teaching” (Focus Group 1). Thus, for some
teachers, the impact of CGI program expanded their mathematics classrooms. For these teachers,
CGI program was about encouraging children to work on tasks without being told what to do in
any content area. This led us to examine teachers’ descriptions of their learning and explore what
experiences in the context of CGI PD and weekly meetings supported teachers to keep that
challenging but also a meaningful learning process.

We identified that some teachers even expressed that they felt less frustrated when students
made a mistake. Although we cannot make any arguments the mechanism behind these
connections, it is highly possible that teachers positioning themselves to explore and understand
the child’s solution and thinking, rather than evaluating if the child was using a previously
demonstrated procedure might play a role in this shift. For example, a teacher in Focus Group 1,
stated that “And, it is funny because when she [another teacher] just said that | thought, you know,
I realized, when kids couldn’t get it, | didn’t get mad this year.” As teachers started seeing children
as capable of engaging in problem-solving and being confident in their capabilities, their attention
shifted to understanding children’s thinking as opposed to making sure that children were using
the procedures as demonstrated.



Discussion

In this study, we found that teachers identified new instructional practices showing their
increasing attention to children’s thinking (e.g., asking questions to uncover student thinking,
monitoring student thinking, understanding students’ thinking, and tracking growth in children)
and shifting their view of children as capable of solving problems without being told what to do.
These are worthwhile changes in the way teachers see and practice teaching mathematics since
these are evidence of teachers challenging “the basic nature of teaching™ (Hiebert, 2013) and
supporting students’ engagement in higher levels of intellectual work and deeper levels of
conceptual understanding (Stein et al., 2017). However, there is a payoff for this transformation;
in this process, both students and the teachers had to deal with new expectations and roles with
some level of uncertainty. On the other hand, this uncertainty supported both teachers and
students to develop ownership for their learning and what they do in the classroom. As
highlighted before, researchers have largely focused on teacher learning as an outcome rather
than understanding what key experiences and processes lead to teacher learning (Walkoe &
Luna, 2020). It provides a window to understand what teachers experienced in this learning
process with a focus on their perspective.

We acknowledge that having access to teachers’ classroom instruction and weekly
meetings could enrich our insights about what teachers experienced as they participated in CGI
PD and weekly meetings and the changes in their instructional practices and views, in addition to
what teachers reported.
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Appendix

Table 1
Reported New Instructional Practices

GGGGGGG6666 6 6 6 6 6 6 6 6 6 G G 6
12345678910 11 12 13 14 15 16 17 18 19 20 21 22
Let students solve problems in their own way vVYvVvvVYVVYVVYVVYVVYVY VvV VY vV v vV Vv VvV Vv Vv Vv
Understand students’ thinking vvy vvv v v v v v v
Attend to students’ thinking v v v v v v
Track students’ mathematical understanding v v v v v v
Interact with students about their ideas v v v v
Monitor student work and thinking v v v v
Ask questions to uncover student thinking v v
*G represents Focus Group.
Table 2
Frequency Table of Reported New Instructional Practices
Number of Percentag
transcripts e of the

with the code code

Let students solve problems in their own way 20 91
Understand students’ thinking 11 50
Attend to students’ thinking 6 27
Track students’ mathematical understanding 6 27
Interact with students about their ideas 4 18
Monitor student work and thinking 4 18
Ask questions to uncover student thinking 2 9




Table 3
Shifts in Teachers’ Views and Expectations Regarding Teaching and Learning of Mathematics

GGGGGG6G6G6G6 G 6 6 666G G 6 6 6 G G G
56 789 10 11 12 13 14 15 16 17 18 19 20 21 22
Students are capable of solving problems without v v v v v ¢ v v v

direct instruction v
Students come up with a wide variety of strategies v v v v
Teachers are more confident about their teaching v v

Teachers understand what they are doing in class v v

Students can solve ANY problem v
The importance of having realistic expectations from
students v v
Students need time to learn mathematics v v
Students bring sophisticated mathematical ideas v v v v
Teachers feel less frustration when students make a

mistake v v v
Teaching requires responsive instructional decisions

making v v
Teaching requires instructional decision making that v v

is responsive to students
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*G represents Focus Group.



Table 4

Frequency Table of Shifts in Teachers’ Views and Expectations Regarding Teaching and Learning of Mathematics

Students are capable of solving problems without direct instruction
Students come up with a wide variety of strategies

Teachers are more confident about their teaching

Teachers understand what they are doing in class

Students can solve ANY problem

The importance of having realistic expectations from students
Students need time to learn mathematics

Students bring sophisticated mathematical ideas

Teachers feel less frustration when students make a mistake
Teaching requires responsive instructional decisions making
Teaching requires instructional decision making that is responsive to students

Number of
transcripts
with the code

NNWAUIO O 0 © oY

Percentage
of the code

64
41
41
36
27
23
23
18
14
9
9




Figure 1
Interview Questions

1) How is math class different this year than previous years? What do you want to do differently next year?

2) How have the weekly meetings changed your instructional practice this year?

3) We are planning to do weekly meetings with teachers next year too. What do we need to know or do to make them more
effective?

4) What do principals need to know about this program? For instance, what do they need to know before suggesting teachers
sign up for it, or what do they need to know in order to support teachers in the program?

5) If a teacher is thinking about signing up for the CGI PD and weekly team meetings, what does he or she need to know in

order to make an informed decision?
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