





Table 1

Means for the Beliefs Subscales Scores for Non-Licensed Pre-K Teachers
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Regina’s Catie’s Mean of

Domain Scores Scores Scores
Domain (A): Age-Appropriateness of Math as a
Preschool Subject. High Score = Math is Age 50 49 49.5
Appropriate
Domain (D): Teacher Comfort with Classroom
Support of Mathematical Development. High Score 50 49 49 5
is Very Comfortable with Classroom Support of '
Mathematical Development
Domain (B): Classroom Locus of Generation of
Mathematical Knowledge 45 39 42
High Score is Teacher as the locus
Domain (C): Primary Classroom Goals: Social and
Emotional vs. Mathematical Development High 33 40 36.5
Score is Mathematical Development More Important
Total Beliefs Score 178 177 177.5

Although both pre-K teachers’ total belief scores were very similar (M = 177.5), their

scores differed most significantly about their beliefs in the purpose of pre-K, domain (c) the

primary classroom goal: Social and Emotional vs. Mathematical Development. This domain

summarizes the teachers’ belief as it relates to the priority placed on mathematics instruction

versus social and emotional development. Regina’s belief that social and emotional development

is more important than mathematics development is evidenced by her low sub-scale score

compared to Catie’s higher score, which suggests that Catie prioritizes mathematics

development; other data collected for this study provide evidence that confirms this difference

between these two pre-K teacher’s beliefs within domain (c).

During Interview 1, Regina shared the purpose of pre-K was to “teach students the

discipline they need to be successful and well-behaved when they move on to kindergarten.”
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This belief aligned with her score on the Mathematical Development Beliefs Survey for domain
(c) of the survey. Regina’s belief survey and interview responses also matched the interactions
observed during classroom observations. These findings align with previous research, which
posits that teachers of young students believe social skill development should take precedence
over academics (Abry, Latham, Bassok, & LoCasale-Crouch, 2015). On the other hand, Catie
identified the purpose of pre-K is a combination of social-emotional development and academics
that change throughout the school year. Like Regina, this finding was confirmed by interview
and observation data. To Catie, the purpose of pre-K varied:

it depends on each child’s needs. I strive to balance support for them evenly. However, I

have to be observant and pay attention to the kids to know what they need most of at any

given time. Like when student N. comes in late, I know most likely his mom didn’t stay
home last night and that’s why his grandma brought him late. Knowing personal
information about my students helps me know if they need to be pushed academically at
the moment or need support with coping skills. When student N. comes in like this, he
needs a hug and a bit of down time to compose himself. We’ve practiced this, and once
he is ready, he joins the group. At that time, I expect his full attention as his emotional
needs have been taken care of for the moment. This is just a simple example, as it just
happened today, but I have to help balance the two [social emotional development and
academic development] as they are still learning how to engage with their peers and to

navigate life away from their parents. (Catie, personal communication, November 7,

2018)

Both Regina’s and Catie’s belief score for domain (c) was confirmed with other data collected
during this study.

Regina perceived that she was capable and confident in her ability to plan and deliver
meaningful, developmentally appropriate mathematics instruction. Conversely, Catie’s
calculated score for the same domain (b) suggests that she perceived being less confident in her
ability to plan and deliver developmentally appropriate instruction (see Table 1). Let us consider

Regina first. Question 14 in the beliefs survey states, “I am unsure how to support math

development for young children” (Platas, 2008, p. 1). Regina strongly disagreed with that
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statement. Question 18 states “teachers can help preschoolers learn mathematics” (Platas, 2008,
p. 1). Regina strongly agreed with this statement. These responses contributed to Regina’s high
score for domain (b). However, there were other data from this study that did not support her
self-reported confidence to plan and deliver mathematics instruction as found by the
Mathematical Development Beliefs Survey (Platas, 2008). For example, during the three
observations, she never engaged in explicit mathematics instruction with children to teach
specific skills or objectives. However, she did work with children to develop numbers sense
through memorization. Catie’s data was more consistent and did not show the same types of
discrepancies as described for Regina.

Summary of Theme 1. A teacher’s beliefs about mathematics relate to their ability to
plan and deliver mathematics instruction. Both teachers strongly believed that young students
can engage in developmentally appropriate and meaningful mathematics instruction. Per the
Mathematical Development Beliefs Survey (Platas, 2008), Regina strongly believed she was
capable of delivering mathematics instruction that is age-appropriate and necessary for preschool
mathematics. Catie’s responses to the Mathematical Development Beliefs Survey (Platas, 2008)
indicated she believes mathematics instruction is age-appropriate for young children and should
be taught in pre-K settings. Although Catie has access to a mathematics curriculum, and this
resource influenced her design and implementation of mathematics instruction, her confidence
level on the beliefs survey was lower than Regina’s.

Theme 2: Access to Resources

One key difference between Regina’s and Catie’s mathematics instruction was the

availability of curriculum to support mathematics instruction. The results for theme two emerged

from dialogue during interviews, a review of the Passports curriculum guide (HighReach
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2002). The NCTM (2006) indicates there are five mathematics strands that build upon each other
from grades pre-K to 12. The strands are number and operations; algebra; geometry;
measurement; and data analysis and probability. Of the strands, number and operations is highly
emphasized in early childhood mathematics (C. T. Cross et al., 2009; NAEYC, 2009; NAEYC &
NCTM, 2010; NCTM, 2006; National Research Council, 2001). Both teachers provided the most
instruction within the strand of number and operations.

For number and operations, there are three components within the strand, which include
number, operations, and computation development (NCTM, 2006). However, Regina and Catie
rarely engaged in mathematics instruction that addressed objectives associated with operations,
computation, or go in-depth within number sense development. In the present study, number
sense development focused on rote and rational counting to 30, one-to-one correspondence, and
quantifying sets. Based on the data collected, Regina’s and Catie’s mathematics instruction
aligned with current research which states that number sense development is vital in pre-K
(Charlesworth, 2005; Ginsburg et al., 2008; Linder et al., 2011; McClure et al., 2017; Taylor-
Cox, 2016). Between Regina and Catie, there were 307 uses of mathematics or utterances about
mathematics made during interviews and observations. Data reveals that 71% (218) of those
utterances and documented actions during observations related to the mathematics strand number

and operations (see Table 2). This count did not include any student utterances.
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Table 2

Frequency of References to Mathematics Content During Observations and Interviews

Summary of Findings Related to Regina’s and
Catie’s References to Content During

Instruction n (%)
Number and Operations 218 (71)
Measurement 22 (7.17)
Geometry 13 (4.23)
Algebra 27 (8.79)
Data Analysis and Probability 27 (8.79)
Total 307 (100)

Regina and Catie worked heavily on number sense development during the morning
whole-group learning time as it related to student daily attendance. During this instructional
time, there were several instances of the students reciting memorized material such as rote
counting, skip counting by 5s and 10s, and reciting the days of the week and months of the year;
providing opportunities for students to engage in these forms of mathematics strongly aligned
with both teachers’ responses to Question 25 on the Mathematical Development Beliefs Survey
(Platas, 2008). Question 25 from the beliefs survey focused on the teacher as the locus of
generation of mathematical knowledge and how each teacher agreed or disagreed that they
should help their students memorize number facts. Daily attendance, consisted of counting how
many students were present and absent. Examples of these activities engaged the students by
allowing them to use pointers to help determine how many students were present and how many
were absent. Catie frequently asked more questions and prompted the students to use pictures of
classmates to check their answers by making a simple “T” chart that represents present and

absent students. Once the “T” chart was completed, Catie encouraged the students to use one-to-
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one correspondence to review their answers by having a student use the pointer to carefully
touch and count the pictures of the students on the left side of the board. Catie would remind the
students “you only move to the next number once you touch the picture with the pointer and you
should not say another number until you touch the next picture” (Catie, personal communication,
October 30, 2018). In addition to extending the activities, Catie consistently gave feedback and
provided guidance when students struggled in these number sense development activities. Catie
often went to the board to reiterate the work that was completed by a student to double-check
and make sure the students’ work was accurate. Catie’s use of the curriculum guide assisted in
her planning and implementation of mathematics activities such as these.

Responses given during the Preschool Mathematics Pedagogical Content Knowledge
Interview (McCray, 2008) also supported how Catie could showcase her understanding of
number sense, which appeared to be more in-depth when compared to Regina. Regina was more
confident in her abilities compared to Catie. However, Catie earned more points throughout the
Preschool Mathematics Pedagogical Content Knowledge Interview (McCray, 2008). Using
McCray’s scoring guide, for Scenario 1, Regina’s collective level of MPCK was 26 points out of
63 (41.3%), while Catie’s was 46 points out of 63 (73%). Teachers were asked, “Where do you
see any math in this play?” (McCray, 2008, p. 3). Catie’s initial response and elaborations were
specific and focused on number sense:

The students needed to use the shoeboxes as cribs, but only had enough shoeboxes for

some of the babies. The students did use the shoeboxes, but still needed more cribs.

Therefore, the children picked up the two babies with hair and said that those babies

didn't need to nap because they were the oldest babies. They believed the little babies (the

ones with no hair) needed to nap in the cribs. So they had enough cribs to settle the

“babies” down for naptime. As they prepared to settle the babies, they noticed the size of

the babies and the shoe boxes differed. Therefore, they realized the biggest baby should
nap in the largest shoebox.
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This was like a “take-away” problem, you had three babies and took away two away. To
extend number sense practice, I could remind them that they had three babies, and they
put two of them aside, so my question to my students would be, “how many babies are
left? or Look at the babies, how many babies have a lot of hair? How many babies do you
have that have no hair? (Catie, personal communication, November 14, 2018)

This response was given without any prompting. Where Regina’s first response when asked the

same question was,

This is a funny scenario to think about. When I look at them [the students in the scenario]
playing, naturally, I don't see any math. But since you are asking about math in this story,
and your study is on math, I know there is some math in the situation. So, in general, if
you're not focused, like me, you wouldn’t see anything except for kids playing. Let’s see,
there are babies. Knowing how many babies are there is an example of counting. (Regina,
personal communication, October 18, 2018)

Throughout this dissertation study, Catie consistently gave more specific responses, while
Regina needed more prompting to the same questions.

Summary of Theme 3. Within the strands, pre-K teachers possess the most perceived
knowledge and confidence in teaching about number sense development (Hachey, 2013; J. Lee,
2010). Even though pre-K teachers are most familiar with the number and operations strand, they
still need more in-depth awareness of what the complete strand entails. Catie randomly worked
with numbers during recess by engaging students in the outside sand center. Although they
engaged with mathematics frequently, it was primarily related to consistently developing an
awareness of numbers.

Theme 4: Mathematics Instruction Occurs in Free-Play

The teachers in this study used various methods to teach mathematics to promote
learning. However, in Regina’s beliefs survey (Platas, 2008), she states, “in preschool, children
construct their mathematical knowledge without the help of a teacher,” which is considered a

form of free play. Free play, in this study, is student-initiated, flexible, and typically occurs
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during center and recess times. Although both teachers believed in the benefit of free play, free
play academic time looked different from class to class.

During an interview, Regina shared, “students play to learn.” During observations,
Regina’s classroom mathematics instruction occurred based on student-initiated encounters.
Regina was seen walking around the room monitoring behavior but did not interact with the
students unless the students invited her. There were two mathematics engaging activities
observed during free play that incorporated mathematics, which arose from teachable moments.
As Regina walked the classroom to monitor behavior, she stopped to engage with a group of
three students in the Play-doh center. During this stop, there was a conversation about the shapes
being stamped out. Regina asked the students to tell her the name of the shapes. Each time, the
students pointed and said the correct name of the shape. In another Play-doh instance, Regina
engaged with the student by sitting next to him and dialogued with him as he rolled imaginary
worms. Again, the student invited Regina to see how he could roll his dough into big and small
worms and wiggled them at her as if they were coming after her. However, Regina did not
extend the student’s mathematics knowledge in that potential teachable moment.

As an example of free play, a second teachable moment occurred when a student
approached Regina to show he could count. The student brought over various instructional
resources that were stacked to form towers. He showed Regina that he could take the building
apart and share how many pieces he used to make each tower. During each of these moments,
Regina followed up by asking the student to tell her which tower was the tallest or shortest. Then
she asked if he could look and tell her how many of the connecting blocks were blue, yellow,
green, and red. During an informal conversation, Regina expressed to the researcher that was the

first time she thought to use such a student-initiated moment to extend mathematics focused
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engagement. Following that engagement, the student was instructed to return to his selected
center. These instances represented mathematics teaching during play and depicted teacher
engagement as well as Regina’s growth in her practice during center play.

A different example of free play was practiced by Catie, who disagreed with statement 23
from the Mathematical Development Beliefs Survey (Platas, 2008) concerning young students’
engagement in free play without their teacher. Through observations, Catie was observed using a
combination method of engaging with students during free play time, providing small group
instruction, and floating around to visit students in centers as they engaged in free play. Catie
believed,

Children learn through play when they are playing and putting patterns together, stacking
stuff with a purpose and counting. Some kids enjoy playing more and can learn that way
and some kids just enjoy reading books instead of typical play, but she is learning the
way she likes. In the domestic living station, kids start playing with the money. I go over
there and play with them sometimes. And I said let’s build a house, so we got the bricks,
built the house, then one student has to pay to live in the houses. Sometimes we talk
about the patterns made with the bricks. Since the houses are important to them and they
feel proud of their work, I let them keep the houses up for a little while. (Catie, personal
communication, November 7, 2018)

Just as Catie provided detailed responses to questions during the Preschool Mathematics
Pedagogical Content Knowledge Interview (McCray, 2008), she elaborated in detail about free
play as mathematics instruction. In addition to the examples Catie shared during the interview,
there were documented instances of teaching through free play throughout Catie’s day.
Teachable moments occurred randomly throughout the day, from arrival to the end of the day.
Summary of Theme 4. Free play is a vital aspect of early childhood learning, as play
allows young students to use naturally occurring experiences to develop mathematics concepts
and skills (Clements & Sarama, 2005). Both teachers acknowledged the value and necessity of

free play as a way in which students learn best while exploring. Each teacher permitted their
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students to move around independently while selecting their activities and materials to work. It
was during the spontaneous teachable moments that each teacher conversed with students about
mathematics topics that the students presented to them.

Engagement with students occurred more frequently in Catie’s classroom, which may
have been based on the support Catie had in the form of the curriculum guide. Unfortunately,
Regina was like many teachers who work with students from lower socioeconomic backgrounds
and did not know when and how to interact with her students during free play to capitalize on the
teachable moments and support mathematics more intentionally (Perry & Dockett, 2002; Perry et
al., 2007).

Summary of Results

Four themes evolved from this study. Regina and Catie believe that mathematics is an
appropriate academic subject in pre-K and can be taught using developmentally appropriate
instructional strategies. Nevertheless, each teachers’ mathematics instruction varied based on
three factors: access to resources, opportunities to leverage teachable moments, and use of play
as a method of providing mathematics instruction. Upon exploring access to resources, it was
discovered that the availability of a prescribed curriculum, commercial and teacher-made
instructional materials, and the allocation of dedicated time for planning impacted the delivery of
mathematics instruction greatly. Both teachers new about mathematics, but were most frequently
observed and shared insight on their perceived knowledge and confidence in providing
mathematics instruction related to the number sense development component of the number and
operations NCTM’s (2006) strand. Even with a knowledge of number sense development, there
was a misalignment between how the teachers taught mathematics. During observations, Regina

and Catie used teacher-directed instruction during whole group learning time. However, the only



71

mathematics instructional methods that were discussed during the interviews and observed
during the observations were student-initiated teachable moments that arose during free play
activity times.

Findings: Research Question 1 Response

What is the nature of non-licensed prekindergarten teachers’ mathematics
instruction when working in childcare centers that serve lower socioeconomic
communities?

Regina and Catie are non-licensed pre-K teachers who work in lower socioeconomic
environments. When looking at the nature of pre-K mathematics instruction from their perceived
perspectives, theme one implies the teachers strongly believe teaching mathematics is
appropriate and should be taught to young students during their pre-K education. Access to
curricular resources impacts the effectiveness of the mathematics instruction that teachers
provide. Based on all data collected in this study, teachers are confident in their ability to teach
about number sense development, and this strand of mathematics is most important for pre-K
students to learn. Overall, young students learn mathematics through free play instructional
opportunities.

Pre-K students should learn mathematics with the support of their teachers. These non-
licensed pre-K teachers are confident about teaching mathematics relating to number sense
development and that students can learn about mathematics through play. When resources are
available, teachers are exposed to more opportunities for including mathematics strands beyond
number with more frequency for instruction, which has potential for providing students with a

larger foundation upon which to build mathematical understanding in the future (NCTM, 2000).
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Findings: Research Question 2 Response
How does mathematics pedagogical content knowledge influence non-licensed
prekindergarten teachers’ mathematics instruction when working in lower socioeconomic
communities?

Synthesizing both participants’ data, it is clear how these non-licensed teachers’ personal
beliefs about mathematics in pre-K related to their mathematics instruction. Both teachers
strongly agreed that mathematics is an appropriate and needed academic focus for young
students. During each observation and every interview, the teachers provided evidence to support
the development of this theme. Revisiting the Preschool MPCK framework (McCray, 2008),
MPCK is at the intersection of teacher’s mathematics content knowledge, their teaching
techniques, and their beliefs about how children learn (see Figure 1). For the non-licensed pre-K
teachers of this study, using the lens of MPCK, one must conclude that their mathematics
instruction was primarily about number sense development; using the teaching technique of
independent student choice centers, the teachers believe that young students learn through play.
The main influencers for each teacher’s practice were the teacher’s beliefs and her access to
curricular resources, which manifested in very different ways of delivering mathematics
instruction. Without mathematics curricular resources, non-licensed pre-K teachers' access to
mathematics content and pedagogical approaches are very different, as was illuminated within
this exploratory case study.

Summary
The results were shared using the themes that emerged from the analyses, and included

four themes:
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Theme 1 — Teacher beliefs;

Theme 2 — Access to resources;

Theme 3 — Pre-K mathematics is primarily number sense development; and

Theme 4 — Mathematics instruction occurs in free play

The findings for these two non-licensed Pre-K teachers, Regina and Catie, showcase how
mathematics instruction was very different. Two key influencers accounted for much of the
variance between the two teachers’ instructional practices: (a) their beliefs about mathematics in
pre-K and (b) their access to instructional resources. Both teachers agreed that mathematics
instruction is appropriate, needed, and should be taught using developmentally appropriate
methods. However, Regina more strongly believed socioemotional development in the area of
discipline was more important than teaching mathematics, while Catie believed socioemotional
support and mathematics instruction should be taught together and at times one may require
more focus than the other. In the area of resources, each teacher had access to different
instructional materials. Catie worked in a pre-K center that provided her with a layer of academic
support in the Passports curriculum guide that was not afforded to Regina. Catie’s understanding
and usage of the curriculum guide augmented her selection of delivery of mathematics
instruction. In Chapter V, a discussion is presented that relates to the implications based on the

findings in Chapter IV.
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CHAPTER V
DISCUSSION
This study is a response to implications for research from the National Association for the

Education of Young Children and the National Council of Teachers of Mathematics (2010) and
the National Mathematics Advisory Panel (U.S. Department of Education, 2008) as it relates to
non-licensed prekindergarten (pre-K) teachers’ mathematics pedagogical content knowledge
(MPCK)) and MPCK’s influence on teachers’ instruction. Using the lens of McCray’s
mathematics pedagogical content knowledge framework, this study examined two non-licensed
pre-K teachers’ MPCK and MPCK'’s influence on the teachers’ mathematics instruction at
childcare learning centers that primarily serve low-socioeconomic status (low-SES)
communities. Chapter V begins with a discussion about the nature of Regina’s and Catie’s
mathematics instruction. The following section provides a discussion on how components of
MPCK influence their mathematics instruction. The third section provides limitations,
implications, and recommendations for future research that presented in response to the
following research questions:

1. What is the nature of non-licensed prekindergarten teachers’ mathematics instruction
when working in childcare centers that serve lower socioeconomic communities?

2. How does mathematics pedagogical content knowledge influence non-licensed
prekindergarten teachers’ mathematics instruction when working in low-
socioeconomic communities?

Teachers’ prior experiences shape their beliefs. Beliefs influence the way teachers design

and deliver mathematics instruction (Grossman, Schoenfeld, & Lee, 2005). Regina and Catie

share a confidence in their ability to teach mathematics. They also share beliefs that young
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students are capable of learning mathematics, that young students should learn mathematics in
pre-K, and that they as pre-K teachers are equipped and willing to teach mathematics. Regina
and Catie had not received any formal teacher preparation, but their prior experiences helped to
shape their beliefs, which influenced them to include mathematics instruction in their academic
schedule. Additional to beliefs, access to resources, awareness of mathematic concepts, and
mathematics instructional models influenced each teacher’s mathematics instruction. A
discussion of these themes is presented next.
Access

Having access to instructional resources, especially a curriculum, influences the nature of
non-licensed pre-K teachers’ mathematics instruction. With access to a curriculum guide, Catie
strategically embedded mathematics throughout the day and within free-play learning
opportunities. Access to instructional resources can ultimately impact the frequency and depth of
the mathematics instruction a teacher can provide (Bjorklund & Alkhede, 2017; Brown, 2005).
The Passports curriculum (HighReach Learning, 2007) allowed Catie to present mathematics
instruction that combined explicit math concepts throughout other classroom activities and
learning. The curriculum guide provided Catie with structure in designing and delivering her
mathematics instruction (Baroody, Clements, & Sarama, 2019; Clements & Sarama, 2014;
Moseley, 2005). Although instructional materials make a difference in each teacher’s delivery of
instruction, not all teachers are afforded a copious supply of materials.

Without many mathematics instructional resources, Regina’s beliefs on the importance of
mathematics shaped her desire to teach the subject. Regina, like many pre-K teachers, made do
with the resources she was afforded. Brown (2005) found that when teachers are given

instructional resources, professional development, and ongoing coaching support, they will
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utilize mathematics resources more frequently. This combination of added access to resources
and support systems can boost a teacher’s confidence in teaching mathematics and increase his
or her mathematics affect. Having access and understanding of a curriculum was a key influencer
for how Catie planned and delivered mathematics instruction. However, not having a curriculum
did not cause Regina to avoid teaching mathematics. Although both teachers taught mathematics,
it was evident that the number of varying resources enabled Catie to provide more frequent
mathematics engagements.
Number Sense

The nature of non-licensed pre-K teachers’ mathematics instruction is also influenced by
a teacher’s familiarity with the foundational mathematics concept of number sense. All pre-K
teachers should possess a deep understanding of mathematics. The findings of a few studies
indicate that there are no positive correlations between teachers’ content knowledge and
mathematics instruction (Claessens & Garrett, 2014; Schwartz & Riedesel, 1994; Wilkins, 2008),
while there are many more studies that suggest how teachers’ content knowledge frequently
influence their selection of what content they teach and how that content is taught (Ginsburg et
al., 2008; Grossman et al., 2005; Hachey, 2013; Hill et al., 2005; J. Lee, 2005, 2010; Ma, 1999;
U.S. Department of Education, 2008; Youmans et al., 2018). Teachers with a “profound
understanding of fundamental mathematics . . . do not invent connections between and among
mathematics but reveal and present them in terms of mathematics teaching and learning” (Ma,
1999, pp. 120, 122).

This study did not aim to explore or collect any data that could document an actual
teacher’s mathematics content knowledge level. However, this study did explore the frequency

with which Regina and Catie spoke words and were observed engaging in activities related to the
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foundational mathematics concept of number sense. Based on the frequency of word and action
patterns, it was found that Regina and Catie addressed elements of number sense most
frequently. Regina and Catie had an awareness of many pre-K mathematics topics. However, like
most pre-K teachers, they were both familiar with the mathematics strand of numbers and
operation. They both agreed that number sense is the most valuable component of the number
and operations strand young students should master during pre-K; this belief is consistent across
many pre-K teachers (Charlesworth, 2005; Ginsburg et al., 2008; Linder et al., 2011; McClure et
al., 2017; Taylor-Cox, 2016). This finding indicates that the more in-depth knowledge a teacher
has for a content area, the more confident they may be in delivering instruction, the more
positive affect they may have toward the subject, and the more achievement gains can typically
be confirmed.
Free Play

The nature of mathematics instruction is also influenced by a teacher’s pedagogical
knowledge. Both teachers used the instructional method of free play. Free play is a vital aspect of
early childhood learning, as play allows young students to use naturally occurring experiences to
develop mathematics knowledge (Clements & Sarama, 2005; Clements et al., 2004; Ginsburg et
al., 2008; Kontos, 1999; Linder et al., 2011; Samuelsson & Carlsson, 2008; van Oers, 2010).
When provided with adequate scaffolds, learning through play is a powerful strategy that
promotes the development of higher-level thinking skills (de Haan et al., 2014; Ginsburg et al.,
2008; Samuelsson & Carlsson, 2008). There are many opportunities during free-play for young
students across low-SES communities to acquire and experiment with mathematics
(Charlesworth, 2005; NAEYC & NCTM, 2010). Regina and Catie noted that students learn best

through play and exploration. Each teacher permitted her students to move around independently
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while selecting their own activities and materials with which to work. Learning throughout free-
play centers was a common instructional practice for Catie with the support of her curriculum
guide. Unfortunately, Regina, like many teachers who work with students from low-SES
backgrounds, did not know when and how to interact with her students during free play to teach
and support mathematics learning (Perry & Dockett, 2002; Perry et al., 2007). Although there
was a difference between the actions during center time between Regina and Catie, they both
acknowledged the value and necessity of free play.

There is a mathematics achievement gap (Chatterji, 2015) upon entering kindergarten
between young students from low-SES communities and their peers of higher SES. Therefore,
mathematics must be taught within pre-K. Beliefs is the overarching influencer that guided
Regina and Catie to plan and deliver mathematics instruction. The teachers’ instruction was
based on their belief that number sense was the primary mathematics topic to be taught in pre-K.
The teachers’ beliefs also supported their use of teaching number sense through the instructional
method of free play. These findings support that being a non-licensed pre-K teacher does not
mean a teacher delivers less meaningful mathematics instruction.

Influence of Mathematical Pedagogical Content Knowledge

This dissertation’s guiding research questions were developed to explore the nature of
non-licensed pre-K’s MPCK and if MPCK influences the teachers’ mathematics instruction. The
findings from this research indicate that the participants’ beliefs and access to resources had
more influence on their mathematics instruction that they delivered compared to their MPCK as
a collective concept, which was gauged based on the results of the Preschool Mathematical
Pedagogical Content Knowledge Interview (McCray, 2008). However, there are elements of the

Preschool MPCK Framework (McCray, 2008) that could be seen as an influence on each
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teacher’s mathematics instruction. The what and how components of the Preschool MPCK
Framework (McCray, 2008) showcased how number sense was the most frequently taught
through unintentional free play. This dissertation’s findings suggest that for the two pre-K
teachers in this exploratory case study, their mathematics beliefs influenced how they planned
and delivered mathematics instruction more than MPCK.
Implications, Limitations, and Recommendations

This dissertation introduces a new understanding of non-licensed pre-K teachers working
in low-SES communities, which is not well documented in the current literature. These findings
show that while MPCK had a limited influence on these pre-K teachers’ mathematics instruction,
their beliefs were also influential to their practices. Based on understandings gained from this
exploratory case study of Regina and Catie, additional exploration is needed that focuses on non-
licensed pre-K teachers working in low-SES communities, a greater depth of understanding of
the mathematics they teach, their access to materials, and what pedagogies they employ for
teaching mathematics in early learning environments. The following limitations, implications,
and recommendations are presented as they may enhance the understandings about the nature of
mathematics instruction that non-licensed pre-K teachers design and deliver when working in
low-SES communities.

Limitations

Researcher bias is when an individual’s feelings, opinions, or preferences impact the
study’s results (Creswell, 2019; Roulston & Shelton, 2015). As an early childhood educator for
many years, the researcher’s opinions had a large impact on how she interrupted the data. The
researcher’s desire to add her own perspective to the voices of the participants was problematic.

To combat researcher bias, the researcher constantly engaged in bracketing (Moustakas, 1994).
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The act of bracketing was used throughout the data analysis phase in recognizing, documenting,
and acknowledging personal bias.

The exploratory nature of the study is also a limitation. Exploratory research focuses on
examining a topic that has not previously been studied in-depth. Due to the limited nature of
prior research, there was no true structure for how to design or conduct this dissertation.
Exploratory research is a very flexible and fluid qualitative methodology (Stevens, Loudon,
Wrenn, & Cole, 2012). Additionally, the use of purposive sampling deepened the limitation of
the design by limiting the possible number of participants. Due to attrition, the total number of
teachers was reduced to two. The few number of participants limited the ability to generalize the
findings across public pre-K centers that employed non-licensed pre-K teachers. The small
number of participants also limited the surplus of data used to develop the themes. Although the
researcher is confident in the results and findings within this dissertation, having more
participants would have increased the credibility of this dissertation’s results and findings.

The final limitation is that of observer bias. Observer bias occurs when the researcher’s
biased perspectives influence observations within a setting (Roulston & Shelton, 2015).
Throughout the observations, the researcher often found herself trying to justify and provide
explanations as to why the participants engaged in specific actions. To combat observer bias, the
researcher also engaged in bracketing.

Implications

This dissertation only studied two non-licensed pre-K teachers, but the study’s findings
lend themselves to suggest actions for researchers, policy reformers, and center administrators.
As non-licensed pre-K teachers, Regina and Catie are responsible for providing quality,

developmentally appropriate mathematics instruction to the students they serve in low-SES
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communities. Despite the low SES level of the community, all students are held to the same
kindergarten readiness standards. This study is important to the field of early childhood
education as it showcases that non-licensed pre-K teachers do provide mathematics instruction.
With the appropriate instructional supports, resources, and training, non-licensed pre-K teachers
have the power and ability to deliver effective mathematics instruction to learners from lower
socioeconomic communities. Additionally, this study is important as it allows the voices of non-
licensed pre-K teachers to tell their stories related to the mathematics instruction delivered within
their classrooms.
Recommendations for Further Research and Practice

The first recommendation relates to extending the exploratory study by recruiting non-
licensed pre-K teachers across the nation to participate in a quantitative study that will evaluate
the teachers’ MPCK for preschool mathematics. Based on the results, a random sample of
participants should participate in an additional phase that seeks to measure the teachers” MPCK
from a qualitative perspective. Within the qualitative phase, teachers should be asked to
complete tasks such as designing a pre-K mathematics lesson, executing the lesson, and
debriefing the lesson with an instructional coach. Building on the first recommendation,
researchers should recruit a large sample of non-licensed pre-K teachers who utilize a research-
based curriculum and another sample of non-licensed pre-K teachers who do not have access to a
curriculum. Then, researchers should conduct a cross-comparative study that looks within and
across the cases to explore the differences in mathematics instruction provided by each group of
teachers and if the curriculum makes a difference in the quality of their mathematics instruction.
This study could then later be extended, looking at the mathematics achievement of students. The

last recommendation for researchers is to repeat the study above using only licensed pre-K
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teachers who utilize a research-based curriculum and another sample of licensed pre-K teachers
who do not have access to a curriculum.

Next is the recommendations for policymakers, community college coordinators, and
childcare center owners and administrators. First, policymakers, along with state agencies,
should invest funding that is specifically designated to provide mathematics professional
development support to public pre-K programs that currently employ non-licensed pre-K
teachers. In order to support pre-service pre-K teachers, early childhood education associate
degree programs should develop preschool-specific mathematics methods courses that include a
practicum experience. Students within the early childhood program would be required to
complete the methods course and practicum before graduating. The final set of recommendations
is specifically targeted at supporting current in-service, non-licensed pre-K teachers.

To help the current population of in-service non-licensed pre-K teachers, childcare
learning center owners and directors should begin seeking support from local and national
agencies. There are many agencies, such as Child Care and Development Block Grants, Smart
Start, and the U.S. Department of Health and Human Services, that provide center-wide support.
These opportunities may spark the non-licensed teacher’s desire to earn a teaching certification
or mathematics education endorsement. Owners and directors should also seek in-service
mathematics professional development and on-site coaching as an immediate strategy to support
their teachers’ current delivery of developmentally appropriate and research-based mathematics
instruction. By providing opportunities for growth, non-licensed pre-K teachers have the

opportunity to enhance their mathematics instructional practices.
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Conclusion

Recent research indicates that young students who develop strong number sense often
perform academically better in both literacy and mathematics (Clements & Sarama, 2014; C. T.
Cross et al., 2009; Ginsburg et al., 2008). A strong mathematics foundation can develop in pre-K
when students have multiple, meaningful opportunities to engage with skills aside from rote
memorization (Ball & Bass, 2008; U.S. Department of Education, 2008). Although young
students encounter mathematics routinely within their play, they must also encounter intentional
instruction and guidance from knowledgeable teachers (Frye et al., 2013; Ginsburg et al., 2008;
Leong, 2013), as knowledgeable teachers “are the key ingredient necessary to provide
meaningful early childhood mathematics instruction” (Herron, 2010, p. 361). Pre-K teachers
provide mathematics instruction that is essential to developing mathematics readiness in young
students (Clements & Sarama, 2011; Ginsburg et al.; Youmans et al., 2018). Therefore, the
researcher designed this study to explore non-licensed pre-K teachers’ mathematics MPCK and
MPCK’s influence on the teachers’ mathematics instruction at childcare learning centers that
primarily serve low-SES communities.

Based on the findings of this study, non-licensed pre-K teachers do provide mathematics
instruction. Throughout this dissertation, two non-licensed pre-K teachers provided insight into
their day-to-day lives as they delivered mathematics instruction in low-SES communities. The
participants provided mathematics instruction primarily based on influences unrelated to MPCK.
These influencers included their personal beliefs about pre-K mathematics, their access to
instructional resources, and administrative support. In relationship to MPCK, the teachers’

design and delivery of mathematics instruction stemmed from the women’s awareness of the
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mathematics topic of number sense that was delivered through the instructional method of
student free play.

The conclusions gained from the findings demonstrate the importance of providing
support for non-licensed pre-K teachers to enhance the instruction they are currently providing in
their classrooms. This study did not evaluate the quality or developmental appropriateness of the
instruction delivered. Therefore, the researcher hopes that this dissertation will contribute to the
body of research that impacts the development of more non-licensed pre-K teachers who can
intentionally provide mathematics instruction. Providing more strategic mathematics instruction
may help reduce the developing mathematics readiness gap in current public education that
plagues students from low-SES communities. Based on this dissertation’s findings, (a)
policymakers should invest funding to support the professional development of non-licensed pre-
K teachers working in low-SES communities; (b) educational coordinators for early childhood
teacher preparation programs should require that a preschool mathematics method course be
added to their curriculum; and (c) center owners and directors should seek opportunities for
professional development and mentoring opportunities that may be beneficial to improving the

mathematics instruction provided by non-licensed pre-K teachers.
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Diffcrent Kinds of Math

- NUMBER SENSE

- PATTERNS

- OPERATIONS

- MEASUREMENT

- SHAPE

- SPATIAL RELATIONSHIPS

- CLASSIFICATION
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This is an mterview about how vou think about preschool math. It has two classroom scenes. I'm going o ask vou to read each scene to
vourself, then T'll read it with vou, and then I'll ask vou some questions about it. OK?

In these two scenes. children are doing free plav. I want vou to read through them and see 1if vou can see anv math in their play. When I sav
math. I mean things like:

- Number sense (for example. counting. number use, 1-to-1 correspondence)
- Patterns

- Operations (like combiming, taking away)

- Aleasurement (like comparing, estimating, using units)

- Shape

- Spatial relationships

- Classification (for example. sorting, matching)

[et’s start with Scene One now. Please read it through to vourself [ooking for math, and then T will read it with vou before T ask vou anv
questions about it.

(TEACHER READS.)
Now let’s read it together.
Scene One

Brittany and Jacob are plaving in the dramatic play area and want to put their 5 babies to bed. There are no doll beds, so
thev make “eribs™ out of three shoeboxes. Jacob savs “but there aren’t enough cribs.” Brittany responds, “these babies
are vounger picking out the three babies with no hair and setuing them near the shoeboxes. She picks up the two babies
with thick hair, savs “these babies don't need to nap anvmore,” and sets them aside. Jacob sayvs “OK., but this baby needs
the most room™ and puts the biggest bald baby in the biggest shoebox. Brittany watches him and then puts the medium-
sized bald baby 1n the medium-sized shoebox and the smallest bald baby in the smallest shoebox. Jacob savs “now go to
sleep, babies.”
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Seene One: Brittany and Jacob Play with Babies
VOLUNTEERED RESPONSIS
Where do you see any math in this play? [Probe: What part of the children™s play has math in it?| Some people see only one example of math,
while some people see more. Can vou see any other math in this play? [ Probe: What othier math do vou see in this play?]

PLAY ENAMPLIS | +1] LHOW IS T MATI? |42 when tied to example] LIST |+2 when tied to ex] | SCORES
Where do you see any math in |[From Example|: How is that mathematical? II'vou had to describe this

this play? [From List]: Why is it an example of (content math using these terms

|L.ead to Example]: What is it mentioned)? {provide list). how would

the Kids are doing that makes vou you deseribe it?

think of’ (content

mentioned)?]

1 Baby 1o shochox by sue order rule that repeats order by size HPATTERNS [0-3]

IMOnoionT seralion

1o Shochox cnib shape/space mateh HSHADPL [0-5]

L Babwes INSIIDE shochox

“erh” encloses relationships of Tocation s HESPATIAL RELATIONS | [0-3]
Btwn olyects

1 Babies “shochoxes ditter mosie 1 conparison by sue L MEASPIRTANM PN [0-5]

U Sort by har age N ogie 7 sundary Srgrouping S which go wgether | 11 CLASSIFICATTON [0-5]

13 erbs hold 3 babies HEeountng, number use o 1 eorrespondence HENUINBER SEENSH [0-3]
connparesee mmonnt nmber L MEEASUIREEM N [0-4]

1 Put two babies aside i take away nght amonnt/ number HEOPERATIONS [0-3]

v Other | pomts possible] TOTAIL [0-39]

VOLUNTEERED

2002 Jenmiler 8 MeCray, Frikson Indilnte Preschool Matl POK Tuterview: SeriplScore Sheel Page 3
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PROMPTED RESPONSIES

| For those content arcas mol selected previousiy|. ..

Do vou see any use of

[IFyes™ Lo above]...
Where do vou see

[I1 = not sure™ to above|. ..
Where do vou think vou might sce

(conient arca) in this play?

(content arca) in this play?

(content area) in this play? Please answer either ves, no. or not sure,

Scene One: Brittany and Jacob Play with Babhies

Prompted? | Content Arca Response Specilic Play Example Seore
O NUMBER SENSE 1 yes not sure [+2 with corresponding ex only| 13 eris hesld 3 babies [{r 2]
o
O PATTERNS 1oyes/not sure [+2 with corresponding ex only| 1 Baby o shochox by size order | [0 2]
I
O OPERATIONS Ioyes/net sure [+2 with corresponding ex only| 1 Pul two babues aside [0 2]
[ILs)
0 MEASUREMENT Hoyes/not sure [+2 with corresponding ex only| 11 Babies Sshochoxes dutter o seee | [002)
o
yes/not sure [+2 with corresponding ex only| 113 eribys hold 3 batsies [ 2]
Il no
O SHAPIL L yes/not sure [+2 with corresponding ex only| 1 Shochox crib [0 2]
LLoqie
0 SPATIAL 1 yes/not sure [+2 with corresponding ex only| F Babies INSIDIE shoebox [ 2]
RELATIONSHIPS I no
O CLASSIFICATION Hyes/not sure [+2 with corresponding ex only| LESort by har age [ir 2]
I o
TOTALSCORLE PROMPTIED | [0 16]

w2012 Jenniler 8. MeCray, Erikson lustiinle

Preschioo] Math POK Interview: ScriptSeare Sheel Page
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Scene One: Brittany and Jacob Play with Babies
ELABORATIONS

Can vou think of a conmment you conded make 1o help the children see some of the math in their play? | Prohe: What could vou say about what
the Kids have done (o help them understand that there is math in their play?|

U MATEHL FOCHSED
rPRAY RELATED

[ 12 if both checked above|:

(Show listy Which math topic on this list do vou believe this comment would help the children see or think about? |[Prebe: What
specific math ideas would vour comment help the children think about?]

[ 12 teonnects to comment above|:

Can you think of' a guestion you condd ask to help the chldren find out more about the math in their play? [Probe: What could you ask the kids
that would encourage them Lo think further about or experiment with the math in their play?|

ONATH FOCUSED
L QUESTION

[+2 if both checked above|:

(Show list) Which math topic on this list would this question help the children explore? [Probe; What math ideas would this question
help the children work on?|

| ' 21t conneats Lo comment abovel:

TOTAL ELABORATIONS (0-8):

w2012 Jenniter . MeCray, Eriksow Institute Preschool Mah POK Interview: Scopt-Scors Sheet Page S
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Now let’s do Scene Two. Please read it to vourself first.
(TEACHER READS.)

Now let’s read it together.

Scene Two

Brandon and Tyra are plaving with umit blocks and want to build a cage for a mama elephant and her two babies. Tvra
builds the Arst two sides of the cage, set up at a right angle to each other, and using two unit blocks for each side. Brandon
sets up the third cage side, but uses one unit block and a half unit block mstead ol two full units. When Brandon tries o
finish the cage by building the 4th side, he sees that 1t doesn't hit the st side exactly at the corner. Ile savs, “hev, it
doesn’t work...I'll fix it.” e adds another half unit block to his 3rd side and he and Tyra finish the cage together. Tvra
and Brandon place the three elephants mnside.

€ 2012 Iennifer S. MeCray. Erikson Institute  Preschool Math PCK Interview: Script-Score Sheet Page 6
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VOLUNTEERED RESPONSES

Scene Two: Brandon and Tvra build a cage

Where do vou see any math in this plav? |Probe: What part ot the children’s play has math i it7. ] Some people see only one example of math.
while some people see more. Can vou see any other math in this plav? [Probe: What other math do vou see in this playv?]

PLAY ENAMPLE [+1] HOW IS IT MATH? [+1 when tied to example] LIST [+1 when tied to ex] | SCORES

Where do you see any math inthis | [From Example]: How is that mathematical? If vou had to describe this

play? [From List]: Why is it an example of’ {content math using these terms

[I.ead to Example|: What is it the | mentioned)? (provide list), how would

kids are doing that makes you think vou describe i1?

of (content

mentioned)?]

M two blocks each side M repetinion of number o PATTERNS (0-3)
u counting blocks used U NLUIMBER SENSE (3-2)

U Cage — rectangle U sceing matching shapes u SHAPE (0-3)

1 Can make rectangle 11 rt angles ‘parallel lines Srendscorers meet 1 SHAPE (0-3)

M Select rectangular blocks M best tar budlding wall - match to wall shape 0 SHAPH (0-3)

U Elephants INSIDE cage M relanons i space “bramn 1 Yeage” encloses N SPATIAL RELATIONS | (0-3)

objects

o 37 side 1s shorter O compare length o MEASUREMENT (0-3)

O Combime 2smm = 1lg O estunate difference,/relation 0 unit use o MEASUREMENT ((3-3)
0 adding makes inere o OPERATIONS (0-2)

0 Size of cage fits clephants O stze space estiunate 0o MEASUREMENT ((0-3)

U types of blocks U scoing ditt types of blocks = matching block tvpes U CLASSIFICATION (0-3)

u Other [0 points possible] TOTAL (0-31)

VOLUNTEERED

© 2012 Jennifer 8. McCray. Enkson Instilute

Preschool Math PCK Inlerview: Scnipt:-Score Sheel Page
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PROMPTED RESPONSLES

[For those content areas not selected previoushy]. ..

Do vou see any use of

[If “ves™ to above]...
Where do vou see

[If “not sure™ to above]...

Where do vou think vou might see

(content area) in this play? Please answer either ves. no.

(content area) in this play?

(content area) in this play?

Scene Two

or not sure.

: Brandon and Tvra build a cage

Prompted? | Content Arca Response Specific Play Example Score

0 NUMBER SENSE = yes ‘not sure [+1 with corresponding ex only] O two blocks each side [3-1]
Z no

O PATTERNS Z ves ‘not sure [+1 with corresponding ex only] U two blocks each side [3-1]
—ono

O OPERATIONS . vessnot sure [+1 with corresponding ex anly] Heombine 2sm — 1 lg [[i-1]
— 1o

0 MEASUREMENT = ves ‘not sure [+1 with corresponding ex only] O combme 2 sm = 1y [G1]
_ 1o

Z vesonot sure [+1 with corresponding ex only] U 3" side shorter [[G-1]
Z no

= yes not sure [+1 with corresponding ex only] M cage size fits elephants [fi-1]
~ no

0 SHAPE ~ yes ‘not sure [+1 with corresponding ex only] meage — recmngle [ 1]
— 1o

= yus not sure [+1 with corresponding ex only] O can make rectangle [G-1]
Tono

ves not sure [+1 with corresponding ex only] 11 select rectangnlar blocks [(5-1]
Z no

0 SPATIAL = yes-not sure [+1 with corresponding ex anly] M Flephants INSIDH cage [[i-1]
RELATIONSHIPS =~ o

0 CLASSIFICATION Z yessnotsure [+1 with corresponding ex only] 0 2 types of blocks [G-1]
. no

TOTAL SCORE PROMPTED | [0-11]

& 2012 Jennifer S, McCray. Erikson Institute

Preschool Math PCK Interview: Script-Score Sheet Page 8
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Scene Two: Brandon and Tyvra build a cage

ELABORATIONS

Can vou think of a commient yon could miake to help the children see some of the math in their play? [ Probe: What could yvou say about what
the Kids have done 10 help them understand that there s math in their plav?|

FENMATTE FOCTSELD
1 PEAY RELATEL

[+2 if buth checked above]:

(Show list) Which miath topic on this list do vou believe this comment would help the children see or think abowt? | Probe: What
specific math ideas would your comment help the children think about?]

[+2 if conncets to comment above]:

Can vou think of a grestion vou condd ask 10 help the children find out more about the math in their play? | Probe: What could vou ask the Kids
that would ¢ncourage them to think further about or experiment with the math in their play?|

FENMATTE FOCTSELY
HAQUESTION

[+2 if buth checked above]:

(Show list) Which miath topic on this list would this question help the children explore? [Probe: What math ideas would this question
help the children work on?|

[*+2 if connecets to question above]:

TOTAL ELABORATIONS (0-8):

« 2012 Jeunifer S MMeCray, Enkson Instilote Preschoeol Math PCK Inlerview: Scripl-Score Sheel  Fage 9
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APPENDIX B

MATHEMATICAL DEVELOPMENT BELIEFS SURVEY

SAN FRANCISCO

STATE UNIVERSITY

2 October 2014

Ms. Raleta C. Summers
Old Dominion University
5115 Hampton Boulevard
Norfolk, VA 23529

Dear Ms. Summers,

Thank you for contacting me in reference to the Knowledge of Mathematical Development
Survey and the Mathematical Development Beliefs Survey. 1 am delighted you are interested in
utilizing both measures in your dissertation.

This letter serves as my official notice granting you, Raleta C. Summers, permission to
administer both measures in your dissertation study. Please continue to keep me abreast of your
progress and findings throughout your journey.

Sincerely,

§* -~ \) S/
);fma . [N
Linda M. Platas, Ph.D.
Child and Adolescent Development Department
San Francisco State University

1600 Holloway Avenue, SCI 389
San Francisco, CA 94132



Check the box that best describes your agreement/disagreement with the statement (check only one box).

Strongly Somewhat Somewhat Strongly
Agree Agree Agree Disagree Disagree Disagree

[ [ O ] O O 1. Math is an important part of the preschool
curriculum.

[ [ [ [ [ O 2. Itis better to wait until kindergarten for
math activities.

L] [] [] L] [] ] 3. Mathematical activities are an
inappropriate use of time for preschoolers;
because they aren’t ready for them.

[ ] ] L] O O 4. Preschoolers are capable of learning math.

L] L] ] O O] OJ 5. Tam knowledgeable enough to teach math
in preschool.

L] L] O] ] ] O 6. Math flashcards are appropriate for
preschoolers.

(] ] L] L] O O 7. Math activities are good opportunities to
develop social skills in preschool.

[ [ [ [ [ O 8.  Preschoolers learn mathematics without
support from teachers.

L] [] [] L] [] O 9. Math activities are a very important part of
the preschool experience.

L] L] L] O ] O 10. The teacher should play a central role in
preschool mathematics activities.

L] ] Ol ] O O 11. Teaching mathematics to preschoolers
is/would be uncomfortable for me.

[ [ [ [ [ O 12. Supporting development in academic

subjects such as math is the primary goal
of preschool education.

6¢T



Strongly Somewhat Somewhat Strongly
Agree Agree Agree Disagree Disagree Disagree

[ ] ] [ ] O 13. Preschoolers learn mathematics best
through direct teaching of basic skills.

L] [] L] L] ] OJ 14. I am unsure how to support math
development for young children.

L] Ol Ol ] | O 15. Most preschoolers are ready for
participation in math activities.

(] [ [ [ [ O 16. Social and emotional development is the
primary goal of preschool and time spent
on math takes away from this goal.

L] [] [] L] [] O] 17. Math is/would be a difficult subject for me
to teach in preschool.

L] Ol Ol ] | O 18. Teachers can help preschoolers learn
mathematics.

(] [ [ [ [ O 19. In preschool, children should learn specific
procedures for solving math problems (i.e.,
2 +4).

L] L] L] O ] OJ 20. Preschool math will weaken preschoolers’
self-confidence.

[ ] ] L] O O 21. I can think of many math activities that
would be appropriate for preschoolers.

L] O] ] O ] O 22. Children are ready for math activities in
preschool.

[ [ [ [ [ O 23. In preschool, children construct their
mathematical knowledge without the help
of a teacher.

L] L] L] Ll L] OJ 24. 1 don’t know enough math to teach it in

preschool.

0€T



Strongly Somewhat Somewhat Strongly
Agree Agree Agree Disagree Disagree Disagree

[ ] ] [ ] O 25. Teachers should help preschool children
memorize number facts (for instance, 2+3).

L] L] L] O ] OJ 26. Preschool children are not socially or
emotionally ready for math activities.

L] [] Ol ] | O 27. Math would be easy for me to incorporate
into preschool curricula.

(] [ [ [ [ O 28. If a preschool teacher spends time in math
activities in the classroom, social and
emotional development will be neglected.

L] L] L] Ll L] OJ 29. Math is confusing to preschoolers.

[ ] ] (] ] O 30. I can create effective math activities for
preschoolers.

[ ] ] [ ] O 31. Academic subjects such as mathematics are
too advanced for preschoolers.

L] [] [] ] O] O 32. Preschool teachers are responsible for
making sure that preschoolers can learn the
right answer in mathematics.

[ [ [] L] 1 O 33. Math worksheets are appropriate for
preschoolers.

[ ] ] [ ] O 34. Idon’t know how to teach math to
preschoolers.

L] [] [] L] [] O] 35. Mathematical activities are age-appropriate
for preschoolers.

L] L] O] ] ] O 36. Teachers should show preschoolers the
correct way of doing mathematics.

L] ] Ol U O O 37. Very few preschoolers are ready for math

in preschool.

T€T



Strongly Somewhat Somewhat Strongly
Agree Agree Agree Disagree Disagree Disagree
[ ] ] [ ] O 38. Before kindergarten, preschool teachers
should make sure preschoolers memorize
verbal counting numbers.
L] ] ] O O O 39. Math is a worthwhile and necessary subject
for preschoolers.
[ ] ] [ ] O 40. 1know how to support math learning in

preschool.

49
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APPENDIX C

CONSENT FORM

INFORMED CONSENT DOCUMENT

PROJECT TITLE: A Comparative Case Study Exploring the Nature of how Prekindergarten
Teachers’ Mathematics Instruction Decisions Relate to MATHEMATICS PEDAGOGICAL
CONTENT KNOWLEDGE

INTRODUCTION
The purposes of this form are to give you information that may affect your decision whether to
say YES or NO to participation in this research, and to record the consent of those who say YES.

RESEARCHERS

Academic Degree of Responsible Principal Investigator: Dr. Melva Grant

College: Darden College of Education, Department: Teaching and Learning

Ms. Raleta Summers Dawkins, Doctoral Student, Department of Teaching and Learning, Old
Dominion University, Darden College of Education

DESCRIPTION OF RESEARCH STUDY

The study aims to explore early childhood teachers understanding of the components of
mathematics pedagogical content knowledge and mathematics pedagogical content knowledge
level. If you decide to participate, then you will join a study involving research of early
childhood mathematics. If you say YES, then your participation will include: three interview
sessions and three classroom observations.

EXCLUSIONARY CRITERIA
You should be a lead pre-Kindergarten teacher at a learning center who works with students
between the ages of three and five years old.

RISKS AND BENEFITS

RISKS: There are no foreseeable risks associated with participating in this study
BENEFITS: The main benefit to you for participating in this study is: understanding your
participation may advance the field of early childhood mathematics.

COSTS AND PAYMENTS

The researchers want your decision about participating in this study to be absolutely voluntary.
Yet they recognize that your participation may pose some inconvenience of time if the interview
runs over the projected 30 minutes it is estimated. The researchers are unable to give you any
payment for participating in this study.

NEW INFORMATION
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If the researchers find new information during this study that would reasonably change your
decision about participating, then they will inform you.

CONFIDENTIALITY

All information obtained about you in this study is strictly confidential unless disclosure is
required by law. The results of this study may be used in reports, presentations and publications,
but the researcher will not identify you.

WITHDRAWAL PRIVILEGE
It is OK for you to say NO. Even if you say YES now, you are free to say NO later, and walk
away or withdraw from the study -- at any time.

COMPENSATION FOR ILLNESS AND INJURY

If you say YES, then your consent in this document does not waive any of your legal rights.
However, in the event of negative consequences arising from this study, neither Old Dominion
University nor the researchers can give you any money, insurance coverage, free medical care, or
any other compensation for such injury. If you suffer injury as a result of participation in any
research project, you may contact Dr. 757-683-3460 at Old Dominion
University, who will be glad to review the matter with you.

VOLUNTARY CONSENT

By signing this form, you are saying several things. You are saying that you have read this form
or have had it read to you, that you are satisfied that you understand this form, the research
study, and its risks and benefits. The researchers should have answered any questions you may
have had about the research. If you have any questions later, then the researchers should be able
to answer them:

Investigator(s): Dr. Melva Grant and Raleta Summers Dawkins
Phone number: 757.683.6263 336.259.5252

Email: mgrant@odu.edu rsummO002@odu.edu

If at any time you feel pressured to participate, or if you have any questions about your rights or
this form, then you should contact Dr. , Chair of the Darden College of Education
Human Subjects Review Committee, Old Dominion University,at _ (@odu.edu.
And importantly, by signing below, you are telling the researcher YES, that you agree to
participate in this study.

Participant’s Printed Name & Signature Date

Parent / Legally Authorized Representative’s Printed Name | Date
& Signature (If participant is a minor or incapacitated adult)

INVESTIGATOR’S STATEMENT
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mailto:_____________@odu.edu
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I certify that I have explained to this participant the nature and purpose of this research,
including benefits, risks, costs, and any experimental procedures. I have described the rights and
protections afforded to human subjects and have done nothing to pressure, coerce, or falsely
entice this subject into participating. I am aware of my obligations under state and federal laws,
and promise compliance. [ have answered the participant’s questions and have encouraged
him/her to ask additional questions at any time while this study. I have witnessed the above

signature(s) on this consent form.

Investigator’s Printed Name & Signature

Date




APPENDIX D

RESEARCHER DOCUMENT FOR CLASSROOM OBSERVATIONS

Key Math Ideas
Counting and Cardinality

Operations and Algebraic Thinking
Number and Operations in Base Ten
Measurement and Data

136

Geometry
Time Activity Setting CCSSM Domain Actions Observed Context of Teacher What element of
Whole Group, Free | Counting and Direct Instruction or Behavior Reflecting, mathematics
Choice Centers Cardinality, Indirect (be specific Scaffolding pedagogical content
(specity), Teacher Operations and with actions: knowledge does the
Mandated Stations, | Algebraic Thinking, Integrated Curriculum, observed behavior
Small Groups, One- | Number and Reading, Vocabulary reflect knowledge of
on-One, Operations in Base Building, Technology, (MPC)Wasit
Meals/Snacks, Ten, Measurement and Gross Motor Intentional/ of
Outside, or by Chance | Data, Activities, Fine Motor Unintentional
Geometry Activities, Informal mathematic
Conversation) interaction?
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APPENDIX E

SEMI-STRUCTURED INTERVIEW PROBES

Opening Script: Good (morning, afternoon, evening) , my name is Raleta Summers
Dawkins and I would like to thank you for agreeing to participate in this interview relating to
teachers’ perspectives and beliefs towards their mathematic teaching in pre-K. This interview
should take about 30 minutes. I am very appreciative of your time. Before we get started, please
take a moment to review the consent form we discussed during our initial meeting. Do you have
any questions about the consent form, or the purpose of this study? Please be assured that the
confidentiality of your identity and the responses that you provide will be kept strictly
confidential. If at any time during the interview you choose to opt out, I will respect your
prerogative to do so. May I record this interview? Do you have any questions for me before we
begin this interview?

Major question 1 (first interview): How do pre-K teachers describe the personal life experiences
that have impacted your mathematical teaching beliefs and instructional decisions?
Supportive probes if necessary.
1. What experiences guided your career choice?
2. What do you remember about your school experiences, former teachers that shaped your
understanding of and your affect for mathematics?
3. What do you remember about experiences that made you feel in such a way?
a. Would you share some specific examples?
Think for moment, how would you describe the impact pre-K has on students?
How would you describe your philosophy of education?
Based on your philosophy, how would you describe your pedagogical practices?
Can you share how you craft your lesson plans?
a. Do you use a specific curriculum?
b. What is that?
c. Do you use state or national standards?
8. Tell me your thoughts on early childhood mathematics.
9. Would you describe your most recent experience with mathematics in your classroom?
10. How has that above experience impacted your facilitation of mathematics instruction?
11. Would you share some examples of mathematics experiences you have observed where
your students were engaged in mathematics?
12. Thinking about your knowledge of mathematics, please share content knowledge you are
comfortable with teaching?
a. What shaped this?
b. Could you be more specific or share more details?
13. From your experiences, what do you think is appropriate mathematics for pre- students?
14. Using five words or less, how would you describe your feelings about mathematics?
We are nearly at the end of our interview. I have just a few final questions.
1. Is there anything about preschool mathematics you find interesting?

Nownk
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3.
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Is there anything that I did not ask you that you think may be important>
Is there anything else you would like to add, share, or questions you ever wanted to ask
about pre-K mathematics?

Thank you kindly for spending part of your afternoon with me. I truly enjoyed hearing about
your experiences with mathematics.

Major Question 2 (Second Interview): In today’s interview, we will talk about your
knowledge of mathematics pedagogical content knowledge, and how yours has evolved
since entering the classroom.

Probes to consider if necessary:

1.

B w

o

10.

11.

12.
13.
14.
15.
16.
17.

Do you know what mathematics pedagogical content knowledge is?

a. What makes it up?

b. How it develops?

What domains, strands, and processes of mathematics are taught in your classroom?

a. What type of math is taught in your classroom?

Tell me about how students learn mathematics.

What do you think your role is in helping them learn these skills or concepts?

Would you share experiences where you have facilitated learning of mathematics
domains, processes, and strands in your class?

Have you taken any courses or gone through professional development that focused on
mathematics for early teachers or mathematics in early childhood environments?

a. Ifyes: Please tell me about those experiences/

b. If no: did you take any math methods courses in your degree program that
focused on early childhood mathematics, how to teach, assess, extend or integrate
math with other subjects for young students?

Can you tell me what you know about CCSSM?
a. How has CCSSM impacted your mathematics instructional decisions?
What grades, if any, have you taught aside from pre-K?
What are your thoughts and beliefs about young students; capability in understanding and
mastering math concepts?
Does your center use a specific math curriculum?

a. Ifyes: what curriculum?

b. If no: What guides what types of math you teach?

What are the three most important math concepts young students should master by the
end of preschool to be successful in kindergarten?

Please share your examples

What are some approaches you take to facilitate math development in young students?
Do you incorporate mathematics into the children’s daily routine? How so?

Do you use learning centers?

What learning centers are available during free play to your students?

What concepts of mathematics are available in each of those centers?
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Centers

Concepts

Is this observed during the 1st
observation?

18. Describe your rationale or what guides your decision to embed math-focused activities

into your centers?

19. Can you share other instructional methods, strategies, or activities that you used to
integrate mathematics into other content areas such as language arts, science, social
studies, art, music, and movement?

We are nearly at the end of our interview. I have just a few final questions.

1. Where there any aspects of our conversation that surprised you today?
Is there anything that I did not ask you that you think may be important>
3. Is there anything else you would like to add, share, or questions you ever wanted to ask

about pre-K mathematics?

Thank you kindly for spending part of your afternoon with me. I truly enjoyed hearing about

your experiences with mathematics.
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APPENDIX F

DEMOGRAPHIC QUESTIONNAIRE

1. How many years have you been an early childhood teacher?

2. Current work setting (please check all that apply):

3. Private preschool Public preschool
Housed in a:
religious facility commercial facility home facility

4. What is your race/ethnicity?

5. What is your gender? Female or Male
6. What is your age?

7. What is your yearly household income?

Below $21,000 $21,001 - $35,000 Above § §35,001
8. Highest degree attained? Associates Degree Bachelors
Masters Advanced certificate/degree Doctorate Other

(please list):

9. Have you received prior early childhood mathematical professional development, teacher

preparation, other training? Yes or No

10. Please list the early childhood mathematical professional development, teacher

preparation, other training you have participated.
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APPENDIX G

RESEARCH TIMELINE

Research Timeline

Month
(time estimate) Research Task

August 2018 Prepare IRB application
Proposal approved by dissertation committee
Revise IRB application based on DC recommendations
Submit and receive IRB approval
August/September  Reconfirm permission still granted for research to take place at targeted
2018 pre-K facilities
Schedule meetings with potential participants
Describe the study and expectations verbally and in writing to interested
participants
e Have participants complete consent forms
e Describe study, expectations, and answer questions for
e Center directors and interested teachers
e [Lcave copies of signed consent forms for center directors and
teachers
Collect teacher information forms
e Schedule site visits for classroom observations, post-pre
interviews, and survey collection dates.
September - Data Collection:
December 2018

3 classroom instructional observations per teacher
e Observations: 3 —4 hours each visit

3 weeks of mathematics instructional lesson plans to review following
each observation

2 Post-Pre-Interviews per teacher
e 30— 45 minutes each

Collection and review of any available mathematics curriculum
November 2018 Collect the Mathematical Development Beliefs Survey from participants
December 2018 Administration of the Preschool Mathematics Pedagogical Content
Knowledge Interview

September 2018 — Validity Testing

February 2019 Member checking at follow-up interviews with teachers
Repeat multiple
times as data

corpus grows Qualitative Data Analysis
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Month
(time estimate) Research Task
e C(reate field notes based on analysis
e Draw preliminary conclusions based on data and reflections
e Make data collection adjustments based on preliminary findings
e Listen to teachers’ audio taped interviews and selectively
transcribe
e C(reate field notes based on audio and transcriptions
e Draw preliminary conclusions based upon data, theory, and
e Reflections
e Make data collection adjustments based on preliminary findings
Data Analysis
e Listen to interview audio tapes, transcribe, and code using the
conceptual framework
e Review and code surveys using the conceptual framework
e C(Create field notes based on audio and transcriptions
e Draw preliminary conclusions based upon data, theory,
reflections, and preliminary findings
Data Collection
e Schedule additional data collection cycles as needed to fill data
collection/analysis gaps
January 2019
Begin preliminary write up of findings
August 2019 Final Draft Write Up
e Continue preliminary write up of findings
e Begin final report write up of findings using dissertation format
e Review earlier chapters of report and adjust as needed
April 2019 Final Data Analysis
e Review findings and warrants
e C(ritically reflect on the strength of claims and warrants
e Identify additional warranting data examples as needed to
strengthen analysis
September 2019 Final Write Up

e Submit initial dissertation draft to the committee for review
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Month
(time estimate) Research Task
e Revise per feedback and resubmit as needed
e Schedule Dissertation Defense
November 2019 Dissertation Defense

Meet with the committee to defend dissertation (1st or 2nd week of
June)
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