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Abstract 
Learner variability presents an enormous challenge for teachers and schools. Even as early as 
kindergarten, incredible learner diversity exists in terms of children’s early learning 
experiences, especially in mathematics. Research has shown that this variability begins in the 
home environment, where parents and caregivers have the biggest impact on the child’s 
readiness for school. Regular, high-quality, parent-child shared math interactions have a great 
impact on the child’s foundational math knowledge. However, there are limited studies on the 
parent motivations that drive these interactions, especially for parents of young children (ages 
3- to 5-years-old) in the area of mathematics. The present study focuses on the continued 
development of a survey instrument that helps stakeholders better understand 
parent/caregiver perceptions, decision-making, and behaviors around mathematical parenting 
in the home. This study builds on previous work (e.g., Betts, 2021) that establishes RESET 
(Role, Expectations, Skills, Efficacy, Time) as a framework for examining the parent 
perceptions and motivations that most influence interactions in the home mathematics 
environment. A convenience sample (n = 63) was used to pilot the survey instrument and test 
the reliability of items. Building on prior work, the present study tests a revised tool designed 
to collect data on mathematical parenting practices (i.e., perceptions, motivations, and 
behaviors) in the home to help increase our understanding of the ways families can be guided 
to support the early mathematics learning of their young children. 
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Introduction 
 
Learner variability presents an enormous challenge for teachers and schools. Even as early as 
kindergarten, incredible learner diversity exists in terms of children’s early learning 
experiences, especially in mathematics. This variability impacts children’s opportunities to 
take full advantage of the learning that takes place in school (Betts, Thai, Jacobs, & Li, 
2020), and often creates insurmountable challenges for teachers who are tasked with ensuring 
that all children achieve grade level standards before moving on to the next grade. 
 
The effects of unaddressed learner variability are daunting. In the USA alone, mathematics 
achievement lags with nearly two-thirds of all 4th and 8th grade students unable to meet 
proficiency standards for their grade level (deBrey et al., 2019).  Two decades of research 
have shown that early mastery of key competencies in mathematics are critical to later 
achievement, yet many children leave kindergarten without having mastered these key 
competencies (Claessens & Engel, 2013; Duncan et al., 2007; Nguyen et al., 2016).  
Moreover, children enter kindergarten with wide differences in their mathematics 
foundations, and many experience challenges in mastering these key competencies during the 
kindergarten year. These challenges result largely from differences in children’s levels of 
prior knowledge, readiness to learn, and learning pace (Betts, Thai, Jacobs, & Li, 2020; Thai, 
Betts, & Gunderia, 2022).  
 
The origins of learner variability are thought to begin in the home environment, where 
parents and caregivers have the biggest impact on the child’s readiness for school (Blevins-
Knabe, 2016; Cankaya & LeFevre, 2016). Regular, high-quality, parent-child shared math 
interactions greatly influence the development of the child’s foundational math knowledge 
(see also Daucourt et al., 2021; Dunst et al., 2017; Gac-Artigas, 2017). However, there are 
limited studies on the parent motivations that drive these interactions, especially for parent 
perceptions and behaviors around the development of young children’s mathematics 
knowledge (see Lukie et al, 2014; Cankaya & LeFevre, 2016).  Some instruments are found 
in the literature that do examine aspects of individual perceptions related to mathematics, 
mathematical parenting, or parental involvement in their child’s education (see Table 1).  
However, other than an exploratory study conducted by one of the authors of this paper in 
2019 (Betts, 2021), few other studies (see Cankaya & LeFevre, 2016; Lukie et al., 2014) 
could be found that focused specifically on parent attitudes and perceptions around 
mathematical parenting. 
 
 

Source Tool / Instrument Descriptions 

Instruments that explore General Parenting Perceptions and Involvement in their child’s education 

Bradley et al., 
(1982) 

The HOME/Home 
Observation for 
Measurement of the 
Environment instrument 

This observation tool is used by researchers to evaluate 
the richness (or lack thereof) of the home learning 
environment.  However, it is not math specific, and not 
related to parents’ mathematical cognitions or behaviors. 



 

Liu et al. (2010) 

Parent Involvement 
Mechanisms 
Measurement (PIMM) 
 

This instrument was developed to measure parental 
encouragement, parental modeling, parental 
reinforcement, and parental instruction, largely focused 
on fostering child behaviors that encourage learning and 
work habits (e.g., “we show this child we like it when he 
or she… works hard on homework” (p.117).  While this 
instrument does exhibit some connections to the RESET 
domains, this instrument is not mathematics specific. 

Reed, Jones, 
Walker, & 
Hoover-Dempsey 
(2000) 

Parent motivations for 
involvement in children’s 
education survey 

The instrument developed for this study is based on the 
Hoover-Dempsey and Sandler’s (1997) model for parent 
involvement in their child’s education; items here are 
designed to elicit parent motivations for becoming (or not 
becoming) involved in their children’s education.  
However, this is not mathematics specific. 

Rothschild & 
Sheehan 
(unpublished) 

Parent Sentiments Survey 

This large-scale study (unpublished) was sponsored by the 
EdTech company, Age of Learning, and conducted by its 
User Research team in 2019 to gather parent perceptions 
across a wide range of topics, including mathematics, 
related to the development of their young children. 
Researcher had access to these items because of her 
employment at Age of Learning. 

Instruments that explore Individual Perceptions and Attitudes Around Mathematics  

Childs (2013) Attitude Towards Math 
Inventory (ATMI) 

The survey used in this dissertation study was originally 
developed by Tapia (1996). Child’s (2013) dissertation 
includes all of the items from Tapia’s (1996) ATMI. This 
instrument measures an individual’s attitudes and is not 
specific to parents or the unique perspectives parents 
might have related to their children’s learning of math. 

Doepken, Lawsky, 
& Padwa (1993) 

Modified Fennema-
Sherman Math Attitude 
Scale 

This scale presents a modified version of three of the 
Fennema-Sherman Mathematics Attitude Subscales: 
Confidence; Usefulness; Male Dominant; Teacher.  Each 
scale has 12 items: 6 positive and 6 negative. This 
instrument was used by teacher-researchers to get a better 
sense of the math attitudes of their students. 

Fennema & 
Sherman (1976) 

The Mathematics 
Attitudes Scale (MAS) 

This instrument includes a collection of subscales that 
measure an individual’s attitudes towards mathematics: 
confidence; usefulness; Math as Male Dominant; 
Mother/Father; Teacher; Math Anxiety; Effectance 
Motivation.  Though it might seem at first as if the 
Mother/Father subscale would be a good fit for this study, 
it actually measured the perspectives of the child about 
their parents’ attitudes towards mathematics (and not the 
perceptions of the parents of the child’s math learning). 

Tapia (1996);  
Tapia & Marsh 
(2004) 

The Attitudes Toward 
Math Inventory (ATMI) 

This instrument was developed initially by Tapia (1996), 
then expanded upon by Tapia and Marsh (2004). The 
resulting survey included 40 items designed to measure an 
individual’s attitudes toward mathematics, and to 
specifically examine multiple factors that contribute to 
math attitudes. This survey instrument, however, is not 
specific to parents or the role of parents. 



 

Instruments that explore Parent Perceptions and Attitudes Around Mathematical Parenting 

Betts (2021) RESET-MAPP Survey 

This instrument was developed for an exploratory study 
and included 20 initial items designed to explore the 
RESET domains.  Items were tested in a pilot study 
conducted in 2019.   

Muir (2018) Parent Perspectives 
Questionnaire 

This instrument includes 11 items piloted in a study 
designed to elicit parents’ understanding of contemporary 
math practices and investigates parents’ beliefs and 
attitudes related to the mathematics learning of their 
young child. There are some strong connections between 
this tool and the areas explored in RESET. 

Phillipson et al. 
(2017) 

Family Educational and 
Learning Questionnaire 
(FELQ) 

This instrument includes 16 items that were used in a 
study of parent perceptions of early mathematics learning. 
The instrument was used to examine “parental indications 
of the importance of mathematical learning prior to 
starting school and who is responsible for the learning” 
(pp.138-139), which makes it a strong foundation for 
developing RESET items. 

Table 1: Sources for RESET Framework item development 
 
Furthermore, no studies could be found by the authors of this paper that examine the critical 
factors that influence parents’ mathematics parenting cognitions and behaviors, or how 
parent’s perceptions of their own roles, expectations, skills, self-efficacy, and time influence 
and interact with one another to drive to mathematical parenting. This is an important 
limitation of the literature to consider, for if parent-child shared math activity has the 
potential to improve child mathematics outcomes, we must better understand what motivates 
parents to engage with their children through mathematics. Understanding parent perceptions 
and motivations, how they form and are influenced, or how they can be developed to benefit 
their children’s mathematics learning has the potential to help to better inform parent-
engagement and education programs aiming to increase parent-child math activity. 
 
In a pilot study (Betts, 2021), the RESET Framework (Role, Expectations, Skills, Efficacy, 
Time) was developed to examine the key factors that influence the development of 
mathematical parenting knowledge and skills.  The domains that comprise the RESET 
Framework are grounded in the work of several theorists and researchers, including the social 
learning theories of Bandura (1977) and Marjoribanks (1976), as well as the earlier theories 
of Vygotsky (1986; originally published 1936). These theorists have highlighted the critical 
importance of parents and caregivers in their children’s learning, both in setting expectations 
and establishing values, as well as modeling and acting as more knowledgeable others 
(Vygotsky, 1986). 
 
While the work of these theorists provides explanations for why parents’ and caregivers’ 
involvement are critical to children’s learning and achievement, they do not tell us much 
about factors that influence parents’ motivations and decision-making around becoming 
involved (or not) in the learning of their children.  Here the work of Hoover-Dempsey and 
Sandler (1995, 1997; Walker et al., 2005; Walker et al., 2010) as well as Mowder (2005) are 
useful, as they emphasize the critical importance of parent conceptualizations of their 
parental role and expectations as motivational factors driving involvement in the child’s 
educational development.  Hoover-Dempsey and Sandler further identify parent perceptions 



 

of their own skills and knowledge, self-efficacy, and time and energy as important factors 
influencing parenting cognitions and behaviors.   
 
Bronfenbrenner’s (1992) Ecological Systems Theory of Learning also helps us better 
understand how parent perceptions develop and evolve. How exactly, do parents learn to do 
the work of mathematical parenting?  Bronfenbrenner’s work informs the RESET Framework 
by illuminating how parents formulate their perceptions of Role, Expectations, Skills, 
Efficacy, and Time (see Figure 1).  Proximal influences from the micro- and meso- systems 
such as family, as well as parents’ community groups such as church or work impact 
parenting cognitions and behaviors.  Consider that a parent working two jobs may perceive 
less time and energy available to become involved in supporting the child’s education.  
Conversely, a parent raised to value academic achievement and good grades may develop the 
same set of high expectations for their own child.  Additionally, parents who participate in 
play groups with peer parents may model their own expectations after those parents, 
especially if they feel a lack of self-efficacy and are looking for guidance.   
 

Figure 1: The RESET Framework at the center of Bronfenbrenner (1992) & Mowder (2005) 
 
Distal influences in the exosystem (e.g., economics, politics, education), as well as the 
macrosystem (e.g., cultural values, attitudes, beliefs, and ideologies), also may influence 
parent perceptions of Role, Expectations, Skills, Efficacy, and Time.  For example, economic 
realities that force a parent to work two jobs, or constrain a parent’s material resources, may 
limit the kinds of educationally supportive resources a parent might be able to provide in the 
home (e.g., blocks, math toys, etc.) or access to other supports such as tutoring.  The 
educational attainment of the parent, or the educational philosophies the parent was exposed 



 

to during their own education (e.g., Montessori, Reggio, Waldorf, etc.), may also inform the 
ways parents determine how best to support the child’s learning.  Moreover, an individual’s 
culture of origin may also heavily influence the parent’s involvement.  Culturally influenced 
gender roles may dictate that parents of one gender be more involved in child rearing, while 
the other gender works and provides monetary support.  An individual’s culture may also 
influence the perceived value of education, or which academic subjects should be valued 
more, etc. 
 
The expansive work of these theorists and researchers have served to help refine the RESET 
Framework to include Role, Expectations, Skills, Efficacy, and Time. Through the lens of 
RESET, mathematics parenting cognitions and behaviors (i.e., “mathematical parenting”) can 
be contextualized and understood more fully (see Table 2).   
 

RESET Framework Construct Descriptors 

R 
Role 

A parent’s construction of their parental role is shaped by their early experiences in learning 
math, the ways in which they were parented, values and beliefs related to education, and 
other peer and societal or cultural influences.  A parent’s role construction is socially 
constructed and may change in response to changing social conditions, efforts (e.g., parent 
education or intervention programs, or even the child themselves), or the accumulation of 
life experiences. 

E 
Expectations 

The parent’s expectations for the child’s performance or development in mathematics is 
influenced by the value that the parent places on the learning of mathematics, its perceived 
role in the life of the parent and child, its perceived impact on the future success of the 
child, and the parent’s knowledge and awareness of the mathematics concepts and skills 
appropriate for the child’s age and developmental level.   

S 
Skills 

Parent’s perceptions of their own mathematics skills and knowledge impact the ways in 
which they choose to interact with their children through mathematics, the types of skills 
and concepts they emphasize, and the expectations they have for their children’s math 
development (e.g., if a parent feels like his or her life opportunities were limited because of 
weak math skills, they may conversely adopt higher expectations for their child’s math 
learning in order to ensure the child is not limited by lack of math knowledge and skills). 

E 
Efficacy 

Parents’ sense of self-efficacy is related to their belief in their ability to successfully support 
the math development of their child.  It is influenced by their perceptions of math skills and 
knowledge, and influences their expectations for their child’s math learning, as well as the 
ways in which they engage their child in mathematics activities.  

T 
Time 

Parent engagement in shared math activity is influenced by their perceptions of the time and 
energy available to participate.  Parent perceptions of time and energy may be impacted by 
their perceived skills, knowledge, and sense of self-efficacy. For example, more time and 
energy may be required from parents with low self-efficacy to engage meaningfully with 
their children through mathematics (more time to prepare in order to feel confident and 
comfortable, more anxiety that saps energy, etc.). 

Table 2: Descriptors of RESET Constructs, adapted and expanded from Betts (2021) 
 
Purpose and Significance of Study 
 
The purpose of the present study is to use the RESET Framework to develop and test a 
survey instrument that reliably measures parents’ and caregivers’ perceptions along the five 
RESET constructs (Role, Expectations, Skills, Efficacy, Time). As mentioned previously, very 



 

few tools exist to measure parent cognitions, perceptions, motivations, and decision-making 
related to math parenting young children in the home (Blevins-Knabe, 2016).  Better 
understanding these aspects of parental involvement in children’s math learning is necessary 
to better support students and families. The present study seeks to develop, test, and validate 
a new survey instrument for the measurement of parent perceptions related to the math 
parenting of their young children. The research question driving the present study is: 
 

How can we create a self-administered, survey instrument that reliably investigates 
parent and caregiver perceptions of mathematical parenting along the RESET 
Framework? 
 

Surveys as tools for data collection have both strengths and weaknesses (Artino et al., 2014; 
Artino et al., 2018; Desimone & Le Floch, 2018).  For example, respondents may not 
understand the questions, may not have the same mental construct or definition for terms 
used as the researcher does, may struggle to remember pertinent information, or may not 
understand how to convey that information using the response structures presented (Artino et 
al., 2014; Artino et al., 2018; Desimone & Le Floch, 2018; Tourangeau, 1984; Willis et al., 
1991). Desimone and Le Floch (2018) point out that “most threats to validity stem from the 
complexity of phenomena that researchers seek to capture in a survey instrument, the 
possibility that respondents may answer in a socially desirable way, and or the hazard of a 
[respondent] unknowingly providing misleading responses” (p. 6), but that pretesting (or 
piloting) surveys, are “a useful method for addressing these quality issues. Pretests in survey 
research focus on examining the validity of question items and identifying and controlling the 
root cause of the response errors” (p. 5). Carefully designed and tested surveys can address 
many of the criticisms surveys face as a tool for effective data collection (Artino et al., 2018; 
Desimone & Le Flock, 2018).   Additionally, the collection of sufficient data provides 
avenues for refining the instrument, thereby reducing the length of the survey, and leading to 
improved data quality (Alwin & Beattie, 2016). 
 
This study has both theoretical and practical significance. The refined RESET Framework 
has the potential to establish a clear and useful conceptual framework that describes and 
measures parent perceptions motivations in relation to young children’s home mathematics 
environment. Building on previous work (Betts, 2021), the present study focuses on the 
further development and validation of the RESET survey instrument, and provides 
researchers with ways to examine factors that influence parent involvement in their child’s 
mathematics education.  Tools such as the RESET survey have the potential to help 
stakeholders achieve (1) a deeper understanding of parent perceptions and (2) provide critical 
insight needed to develop high-quality student and family support programs that encourage 
more parent-child math participation. 
 
Study Design 
 
For the present study we used mixed-methods (i.e., online self-administered survey and 
cognitive interviews) to develop and validate a self-administered survey that reliably 
investigates parent and caregiver perceptions along the RESET (Role, Expectations, Skills, 
Efficacy, Time) Framework. First, quantitative data were collected through an online self-
administered survey.  Next, qualitative data were collected through cognitive interviews with 
the first researcher.  
 
The design of this mixed-methods study involved three phases: Phase 1— survey 
development, design, and validity checks; Phase 2 – initial qualitative and quantitative data 



 

collection and analysis; and Phase 3 – additional qualitative data collection and final item 
analysis and validation (see Fig. 2). In Phase 3, quantitative and qualitative data were 
analyzed, compared, and triangulated to determine which items on the survey provided 
reliable information about each of the RESET constructs.  Based on this analysis, the RESET 
survey was revised and shortened for use in subsequent studies. 
 

 
Figure 2: Mixed-Methods Study Design for RESET Survey Validation 

 
Participants 
 
A convenience sample of parents and caregivers (n = 63) of children, ages 3- to 7-years-old 
was included in in this study.  These participants were recruited through outreach by the 
researchers via a combination of social media, professional networks, as well as family and 
friends.  Each participant in this sample completed the RESET portion of the survey, 
consisting of 10 items per construct, for a total of 50 items. Ten of the participants in this 
sample additionally completed the survey through an online conferencing platform (i.e., 
Zoom) with the researcher using a cognitive interview protocol. 
 
It is important to note that 83 participants initiated the survey but did not finish all sections. 
In this study, we used 63 participants who fully completed responses on the RESET portion 
of the survey and were deemed sufficient for analysis.  The available demographics data—
while incomplete—showed this sample to be largely white, middle class, educated, married, 
and geographically located most generally in the western United States.   
 
Survey Instrument 
 
Items developed for use as part of the RESET Framework Survey were grounded in the work 
of several other studies (see earlier Table 1).  For example, several items were developed and 
tested as part of a previous exploratory mixed methods study conducted by the researcher to 
gather data about parent perceptions around math parenting their young children (Betts, 
2021). Yet, many items used in the present study required modification to capture this 
specific viewpoint.  For example, items from other surveys focused on the individual’s 



 

perceptions as the math learner (e.g., Doepken, Lawsky, & Padwa, 1993 or Tapia, 1996), 
rather than individual’s perceptions of parenting their child as a math learner (see Table 3 for 
other examples).  As such, many items from other instruments could not be included verbatim 
in the present study as few instruments exist that specifically measure parent perceptions, 
motivations, and decision-making around the math parenting of their young children. Please 
see Table 1 for a list of instruments from which items for the RESET Framework survey were 
drawn and modified. 
 

Source Original Item Modified for RESET 
Survey 

Reason for 
Modification 

Reed, Jones, 
Walker, & 
Hoover-Dempsey 
(2000) 

“It’s my job to make 
sure my child 
understands his or her 
assignments.” 

[Role Construct] “It’s my 
job to make sure my child 
understands how to count to 
ten. 

Modified to make 
math specific and for 
clarity. 

Doepken, 
Lawsky, & 
Padwa (1993) 

“I study math because I 
know how useful it is.” 

[Expectations Construct]: “I 
help my child learn math 
because I know how useful 
it is.” 

Modified to make 
math specific. 

Tapia (1996) 

“I am willing to take 
more than the required 
amount of 
mathematics.” 

[Skills Construct]: “I took 
more than the required 
amount of math courses in 
school.” 

Modified to reflect 
parents’ math 
education experience. 

Reed, Jones, 
Walker, & 
Hoover-Dempsey 
(2000) 

“I feel successful about 
my efforts to help my 
child learn”  

[Efficacy Construct] “I feel 
successful about my efforts 
to help my child learn 
math.” 

Modified to make 
math specific. 

Muir (2009) 

“I regularly engage in 
numeracy related 
activities with my 
child.” 

[Time Construct]: “I spend 
time most days doing some 
math activities with my 
child.” 

Modified for clarity 
and language 
accessibility. 

Table 3: Examples of previously tested items that were modified for use in the RESET survey. 
 
The goal of the RESET Framework survey is to gather data on parent perceptions related to 
the RESET constructs. 10 items per construct (i.e., total of 50 items for all 5 constructs) were 
developed and tested in the present instrument in order to provide the needed statistical power 
(i.e., item reliability) (Barclay et al., 1995; Chin, 1998; Chin & Newsted, 1999). A belief 
statement was used in each item, where parents were asked to indicate their level of 
agreement using a 7-point Likert scale (i.e., 1-strongly disagree, 2-disagree, 3-slightly 
disagree, 4-neither agree nor disagree, 5-slightly agree, 6-agree, 7-strongly agree). The 
choice of a 7-point scale is intentional, as “a fully labeled 7-point scale may provide the 
greatest benefit to researchers” (Eutsler & Lang, 2015). Figure 3 shows an example of a 
survey item from the Role construct. 
 

 
Figure 3: Example of a Likert item for ROLE construct 

 



 

The survey instrument, in its entirety, contains three main sections: RESET Framework 
Survey, Math Activity Participation of Parents Survey, and Demographics (see Fig. 4). 
 
The RESET Framework Survey (10 items per construct, 50 items in total) comprises the first 
section. The second section of the instrument (MAPP / Math Activity Participation of Parents 
Survey) presents items developed in an earlier study (Betts, 2021) designed to measure parent 
self-reports of shared math activity in the home. The third section of the instrument presents 
items designed to capture the demographic data of the participants, as well as some additional 
information related to math parenting during the Covid-19 pandemic. The entire survey 
contains just over 100 items and takes approximately 30-40 minutes to complete on average.  
In this study, we focused solely on the RESET Framework portion of the survey (i.e., the first 
50 items on the instrument). 
 
Procedures and Data Collection 
 
The survey instrument was built using the Qualtrics software platform, an online survey 
software that provides researchers with tools to collect, analyze, and interpret data (Calvert & 
Peckman, 2022; Qualtrics, 2021).  The survey was distributed to participants through online 
links shared via social media and email channels.  Further qualitative data was collected from 
cognitive interviews conducted via Zoom video conferencing (Bhatt & Shiva, 2020), using 
screen recording features and electronic memo writing by the researcher.  Automated 
transcriptions of the recorded interviews were generated using the Transperfect automated 
software (Bywood, 2020). 
 

 
 

Figure 4: Data Collection Procedures 
 
Responses on the RESET Framework survey were collected from a total 63 participants. 
Participants were asked if they were willing to complete their survey using a cognitive 
interview protocol; a total of 10 respondents indicated their willingness to complete their 
survey in this manner and were selected to participate in cognitive interviews with the 
researcher. Each cognitive interview took approximately one hour to complete and involved 
the participant (1) taking the survey during a recorded online session with the researcher, (2) 
engaging in a “think aloud” while completing the survey, and (3) providing elaboration on 
thinking as directed by the researcher.  For example, when parents expressed confusion or 
interpreted an item differently than intended, the researcher prompted them to share more 
about what they were thinking. Six of the ten parents were interviewed as part of the initial 
data collection, and four were interviewed after initial data analysis to gather additional data. 



 

Data Analysis 
 
Quantitative data were imported into SPSS for analysis.  Exploratory factor analysis (EFA) 
was performed to determine which items in each RESET construct were loading together.  
Analysis of the pattern matrix was used to identify problematic items with multiple factor 
loadings.  Cronbach’s Alpha was used to determine the reliability of the items. 
 
Qualitative Data in the form of researcher memos were coded for points of interest or areas 
for further examination within video transcriptions.  Items working as intended were 
identified as were those that were problematic, confusing, or misinterpreted.  Problematic 
items were further investigated for the purposes of generating hypotheses and explanations.  
 
Both qualitative and quantitative data were triangulated using a variety of strategies in 
answering the research question.  Problematic items identified through qualitative data 
analysis were compared to the pattern matrix data and Cronbach’s reliability analysis.  What 
few conflicts emerged were further investigated through the final four cognitive interviews 
for resolution.  Insights generated by analyses of both quantitative and qualitative data were 
used to answer the research question and make final decisions about which items to retain 
and which to eliminate in order to finalize a reliable survey instrument.  
 
Results 
 
Results of the data analysis showed that on the whole, most of the items were worked quite 
well together.  For example, Cronbach’s alphas for each of the five constructs were well 
within acceptable limits (e.g., Role (.824); Expectations (.627); Skills (.949); Efficacy (.839); 
Time (.838)). However, this result did not provide sufficient data to determine how best to 
refine and shorten the survey. During analysis, we noticed that 83 participants initiated the 
survey but 20 did not finish all sections due to the number of items to complete or given the 
length of the survey. Thus, an additional purpose of the present study was to determine how 
best to create a shorter version of the survey that participants were more likely to finish. 
 
Both qualitative and quantitative data analysis were used to identify items for potential 
removal.  Qualitative data analysis showed that participants did experience some confusion 
with some of the items, or that items seemed to be measuring something other than intended.  
For example, one item in the Skills construct that was designed to help unpack parents’ 
perceptions about their own math skills (i.e., I got good grades in my math classes in school), 
was shown in parent think-alouds to be inconsistent with parent perceptions of strong math 
skills. In other words, this item measured the opposite of what it was intended to measure—at 
least in some cases.  For example, some parent expressed that they received “good grades” in 
their math courses in school, but still perceived themselves as weak in learning and doing 
mathematics.  In another instance, parents were confused by the use of the word “job” in one 
of the Role items (i.e., It’s my job to help my child learn math).  Parents seemed to be 
interpreting the word “job” as a vocation instead of a responsibility, in some cases remarking 
that it was the teachers’ “job” to make sure the child learns math.  In yet another instance, it 
became clear through parents’ verbalizations, that another of the Role items (i.e., I know what 
math my child is supposed to learn before starting kindergarten) was a more accurate 
representation of the Expectations construct.   
 
Quantitative data analyses were also used to identify items for potential removal. For 
example, in the Role construct, exploratory factor analysis showed that two items loaded on 



 

more than one factor; these were marked for removal. Two additional items were flagged 
using qualitative analysis.  The Expectations construct had the lowest reliability score (α 
=.627), and as such two items were removed to improve the alpha, as well as two additional 
items flagged for removal using qualitative data analysis. Because alphas greater than .9 
suggest redundancy (Tovakol & Dennick, 2011), a few items in the Skills construct (α = .949) 
were flagged for potential removal using both qualitative and quantitative data analysis 
strategies.  The Efficacy construct included five separate items that were shown to load on 
more than one factor and were flagged for removal.  Lastly, in the Time construct, two items 
were shown to load on more than one factor and were flagged for removal while an additional 
two items were flagged using qualitative analysis.  See Table 4 for a summary of these 
results.  
 

RESET 
Construct 

Cronbach’s 
Alpha for 
initial 10 
items 

Data Analysis Items flagged 
for removal 

Role α = 0.824 

• 2 items with multiple factor loadings 
• 2 additional items identified as 

problematic using qualitative data (e.g., 
misinterpreted, or confusing) 

4 items total 
removed 

Expectations α = 0.627 

• 2 items removed to improve Cronbach’s 
Alpha. 

• 2 additional items identified as 
problematic using qualitative data (e.g., 
misinterpreted, or confusing) 

4 items total 
removed 

Skills α = 0.949 

• Qualitative data on all items examined to 
identify instances of redundancy 

• 4 items identified to lower Cronbach’s 
Alpha (Tovakol & Dennick, 2011) 

4 items total 
removed 

Efficacy α = 0.839 

• 5 items with multiple factor loadings (1 
item retained in final analysis to achieve a 
consistent 6 items per construct*) 

• Qualitative data examined for instances of 
misinterpretation 

4 items total 
removed* 

Time α = 0.838 

• 2 items with multiple factor loadings 
• 2 additional items identified as 

problematic using qualitative data (e.g., 
misinterpreted, or confusing) 

4 items total 
removed 

Table 4: Summary results of data analysis 
 
In the final refinement of the survey, one of the Efficacy items that was initially flagged for 
removal was retained in order to achieve a consistent 6 items per construct.  After 6 items in 
each construct were selected and finalized, reliability analyses were performed again, and all 
were within acceptable ranges (Final Cronbach’s alphas are shown in Fig. 5). 
 
 
 



 

Discussion 
 
The purpose of this study was to identify reliable items to be used in the development of a 
survey instrument to examine parent perceptions of math parenting in the home environment. 
Given the limited number of studies available that examine parent motivations and decision-
making around mathematics parenting, a tool such as the one developed in this study is 
crucial to understanding the factors that influence and impact parental support of math 
learning in the home. 
 
Results showed that the original items included in the survey instrument were largely reliable 
in measuring each construct.  However, qualitative analyses demonstrated that a few items 
were problematic, causing slight confusions for participants or were being interpreted by 
participants. Additionally, exploratory factor analysis showed that some items experienced 
multiple factor loadings. Furthermore, the length of the entire survey was a barrier to 
completion, with many participants failing to complete the final portions of the survey 
designed to collect key demographic information.  As such, an important goal of this study 
was to determine ways to reduce the length of the survey, while still maintaining the 
reliability of the items and the data they collect. The data collected and analyzed presented 
sufficient evidence for the inclusion of six items per construct, reduced from the initially 
proposed ten items. Based on these analyses, the final six items for each RESET construct are 
shown in Figure 5. 
 

 
Figure 5: Reliability Analyses for Finalized Items per RESET Construct 

 
Limitations and Considerations 
 
Several limitations must be considered along with the results of this study. The sample was 
small (n = 63) and relatively homogenous (e.g., white, middle class, educated, married, 
geographic concentrated in one region of the USA) according to available demographic data. 
Furthermore, the sample consisted entirely of volunteers solicited from the researcher’s 
personal and professional networks. Social desirability bias must also be considered 



 

whenever conducting research with parents and caregivers who may wish to exhibit the 
characteristics of “good parents.” 
 
Additional limitations included access to working technology, internet, and English-language 
proficiency.  The length of the survey further eliminated many participants who were unable 
to finish the first section of the survey (50+ questions).  
 
Another important consideration includes reflecting on parents’ abilities to express 
themselves around mathematics.  Parents often lack the confidence to talk about mathematics 
and struggle to find the language to describe their thoughts, motivations, and experiences 
(Betts, 2021; Clements & Sarama, 2014; Sonnenschein et al., 2005).  Furthermore, many 
parents also experience math anxiety that may impact their responses (Betts, 2021: Herts et 
al., 2019). 
 
Future Areas of Research 
 
Based on the results of the present study, a newly revised survey tool has been created and 
has already been administered to over 800 parents across the USA.  This new sample is more 
diverse in terms of ethnicity, age, gender, marital status, employment status, income level, 
home language, and geography, and has been narrowed to focus in primarily on the parents of 
4- to 5-year-old children who have not yet begun kindergarten.  Newly collected data will be 
used to continue the validation of the RESET Framework and survey instrument.  
Additionally, data from the other sections of the survey will be analyzed and compared to the 
RESET data to assist with validation of the items, as well as to answer primary research 
questions around mathematics parenting and shared parent-child math interactions in the 
home. 
 
Future areas of research should continue to focus on validating the survey items, as well as 
using the survey instrument as a means of identifying trends or patterns in parent perceptions 
(e.g., are there groups of parents with shared perceptions that can be accounted for and 
addressed through family support programs?).  Our hope is that other researchers in this field 
feel encouraged by this work and are inspired to use the RESET Framework and survey as a 
means of studying of early childhood mathematics, particularly the role that parents play. 
 
Conclusion 
 
This study contributes important resources for the study of parents, their cognitions, and 
behaviors in the home mathematics learning environment—an area of study where few tools, 
concepts, or common language exists, and even less is understood about parent motivations 
and decision-making. 
 
Validated tools, like the one under development in this study, have the potential to help 
advance our understanding of parents and their role in the development of their children’s 
mathematics knowledge.  This, in turn, has the potential to drive the creation of better family 
engagement programs—including better guidance and support for parents, leading to better 
mathematics learning outcomes for children. 
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