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CHAPTER ONE: INTRODUCTION 

Overview 

The importance of parent involvement in school has been researched for decades, 

which has led to changes in the educational system. In 1964, Project Head Start became 

the first federally funded legislation that addressed parents’ participation in classroom 

activities and participation in a school advisory board (Hiatt, 1994). Parent involvement 

has been associated with lower grade retention rates, higher graduation rates, and higher 

student achievement rates. According to the No Child Left Behind Act (NCLB) of 2001, 

parental involvement is defined as “the participation of parents in regular, two-way, 

meaningful communication involving student academic learning and other school 

activities”. In addition, NCLB recognized the importance of parent involvement through 

a major component of shared accountability between educators and families for student 

achievement. This shared responsibility included the need to educate parents on effective 

practices that support student academic achievement and to increase parents’ 

understanding of their child’s strengths and weaknesses as well as increase their 

understanding of school performance ratings.  

Each state has a Local Education Agency (LEA) that must define parent 

involvement expectations, involve parents in developing a plan, provide support to 

schools to incorporate parental involvement activities, integrate parent involvement 

strategies from other programs, and assess the effectiveness of parent involvement policy. 

The Commonwealth of Kentucky implemented the Kentucky PTA website and KIDS 

NOW Initiative to increase parent involvement. However, despite national and state 

parent involvement programs that have been implemented, there still is a need to increase 
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parent involvement rates especially among disadvantaged families. According to the 

Child Trends Data Bank (2018), parent involvement has increased from 1996 to 2016. 

However, the rates of parent involvement in school events and volunteering at the school 

are widely diverse and seem to be related to educational attainment levels and/or family 

income levels. Parents with higher education attainment levels and/or higher income 

levels are more likely to have higher rates of parent involvement. (DeFlorio & Beliakoff , 

2015; Bracken & Fischel, 2008). 

 Some aspects of parent involvement occur in the home environment through 

supporting children’s academic development. Studies have shown a relationship between 

early home activities and children’s math and reading achievement (Sonnenschein & Sun, 

2015). This type of involvement that occurs in the home environment is more difficult to 

study due to the limited accessibly to observe families in their home without the influence 

of the observer effect. In addition, studying parent involvement in the home environment 

is a relatively new area of research. The levels of home involvement activities are diverse 

in families based on parents’ perceptions, attitudes, knowledge, income, and educational 

attainment. A higher frequency of home activities and higher student scores have been 

found in middle versus lower socioeconomic status (SES) families by DeFlorio & 

Beliakoff (2015). In addition, lower SES families were more likely to engage in one-on-

one math activities while middle SES families were more likely to embed math activities 

into their daily activities (DeFlorio & Beliakoff, 2015). Miedel & Reynolds (1999) 

reported that a higher frequency of parent activities for low SES children were associated 

with higher student achievement, fewer years in special education, and lower retention 

rates. Lastly, the educational levels of parents have been shown to be associated with 
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children’s literacy scores, rates of children’s interest in reading, parent interest in reading, 

and levels of parent interactions with their child (Bracken & Fischel, 2008).  

Reported obstacles related to parent involvement include lack of child 

development knowledge and time constraints (Olmstead, 2013). Time constraints can 

play a role in parent involvement occurrences. Parents of young children have reported 

being too busy and having trouble attending school events (Olmstead, 2013). These 

events usually occur right after school or later when parents aren’t available or are too 

tired from work to attend them. This general information on the importance of parent 

involvement and children’s academic success was utilized to better understand the 

problem of low parent involvement rates and parents’ early numeracy knowledge in a 

rural preschool school district in the southeastern United States.  

Background of Present Study 

In fall 2017, a pilot study questionnaire was conducted to understand preschool 

parents’ understanding of early numeracy skills. The information gathered from a one-

time, self-administered questionnaire indicated the struggle parents were having with the 

definition of rote counting as well as standard and non-standard units of measurement. 

Therefore, these areas were identified as areas which needed to be addressed further. In 

addition, preschool parent attendance at school learning events was low and sporadic in 

this school district. This information was used to guide and develop a possible solution to 

increase parent involvement. 

Rationale for Methodology 

An instrumental exploratory case study research design was utilized to further 

understand the relationship between parents’ numeracy education, numeracy activities in 
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the home, and numeracy perceptions. To address parents’ concerns identified in the pilot, 

short, web-based early childhood numeracy videos were created for parents whose 

children attended a public preschool program in a rural southeastern United States school 

district. The short videos, available on YouTube, focused on two numeracy skills areas, 

counting and measurement. These provided a parent numeracy involvement tool. 

According to research literature, parent involvement is associated with student 

achievement. However, the relationship between a parent’s involvement and early 

numeracy skills for their children is less clear. Several questions framed this study related 

to early numeracy skills. How are parents interacting with their child in the home 

environment? Do they understand the concepts of early numeracy skills like counting and 

measurement? Do they feel the need for additional support? Do they feel confident in 

their ability to provide support for their child? Can early numeracy parent education and 

practices be influenced by short web-based videos? 

Significance of Study  

In early childhood, when compared to literacy skills, numeracy skills have been 

less stressed. In addition, time and numeracy knowledge are obstacles to parent 

involvement. This study attempts to provide a parent involvement tool for early 

childhood numeracy knowledge using videos which were easily accessible to them 

through personalized YouTube links sent to their phone or email address. This 

information could provide further insight on ways to overcome current obstacles and 

provide parent involvement opportunities that are more accessible. In addition, the 

information gathered through this study could also provide insights in developing the 

design of a short, web-based video parent involvement tool. 
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Purpose 

The purpose of this study was to implement the use of specially designed micro 

videos as a parent involvement tool to provide numeracy skill support practices to their 

preschool aged child/children.  

Research Questions 

1. Do preschool parents understand the concepts of early numeracy skills like counting 

and measurement? 

2. How do preschool parents perceive their responsibility in their child’s numeracy 

development? Do they experience obstacles that interfere with supporting their child’s 

numeracy development? Do preschool parents feel the need for additional support? Do 

they feel confident in their ability to provide support for their child?  

3. How are parents interacting with their child in the home environment?  

4. Can parent’s early numeracy education and practices be influenced by short web-based 

videos? 
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CHAPTER TWO: REVIEW OF RELEVANT LITERATURE AND 

THEORETICAL FRAMEWORK 

This literature review focuses on the relationship between parent involvement 

through home/school activities and children’s academic achievement. First, the types of 

early learning activities are explored, followed by parental practices and beliefs. The 

differences between maternal and paternal involvement are examined as well as obstacles 

to parent involvement. Current interventions that have been implemented are then 

reviewed. Lastly, the impact on education by technology and videos that teach is 

evaluated.  

Relevant Literature 

Types of Early Learning Activities 

When speaking of the home learning environment, activities can be divided into 

two categories: formal/direct and informal/indirect activities. In general, formal/direct 

activities include activities with a specific and deliberate method of teaching such as 

worksheets, flashcards, or explicit discussions of concepts (Manolitsis, Georgiou, & 

Tziraki, 2013; Huntsinger, Jose, & Lou, 2016; Ramani, Rowe, Eason, & Leech, 2015). 

Informal/indirect activities usually include activities that are embedded in the child’s 

normal day or routine such as through board games, songs, playtime, or looking through 

books (Manolitsis et al., 2013; Huntsinger et al., 2016; Ramani et al., 2015). Research has 

shown direct/formal and indirect/informal activities influence children’s achievement 

jointly and separately. Together they were associated with higher reading fluency scores 

in 1st grade (Manolitsis et al., 2013) and positively associated with foundational 

numerical knowledge (Ramani et al., 2015).  
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According to research, during home learning activities, parent-child interactions 

differ based on the activity (Kenney, 2012). DeFlorio & Beliakoff (2015) found younger 

children were more likely to learn through play. Older children were more likely to use 

workbooks and computers (DeFlorio & Beliakoff, 2015). Indirect activity such as play 

tasks can yield the most interactions and build a child’s receptive ability and autonomy 

(Kenney, 2012). Overall, parents reported engaging in more literacy activities than 

numeracy activities (Skwarchuk, Sowinski, & LeFevre, 2014). Parents seem to begin 

with indirect activities and progress to direct activities as children age. 

Literacy and Numeracy Involvement Parent Practices and Beliefs 

Several research studies have focused on the link between parent involvement and 

children’s academic readiness. However, an examination of the quantity and quality of 

activities and the effects on early learning skills needs to be considered. Before trying to 

improve the current activities that are taking place in the home environment to support 

learning, an examination of parents’ current practices needs to be addressed as well. 

Then, a plan can be developed to target specific activities for parents that will be the most 

effective in the home learning environment.  

Research has shown an association between parents’ and children’s attitudes and 

beliefs about reading. Formal and informal literacy practices were found to be associated 

with word reading and vocabulary skills by Skwarchuk et al. (2014). Barnyak (2011) 

found that during story time, parents discussed vocabulary, genres and illustrations while 

sharing a story. Kenney (2012) found differences in labeling, generalizing of language 

and fostering a child’s autonomy based on the learning activity that led to different 

aspects of development. Printing letters, naming letters, naming letter sounds, and 
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recognizing letter names were reported by Martini & Sénéchal (2012) as activities that 

were often taught by the majority of parents. Treiman, Schmidt, Decker, Robins, Levine, 

& Demir (2015) found that parents increased their letter talk as well as used more 

complex letter activities as children aged. In addition, LeFevre, Skwarchuk, Smith-Chant, 

Fast, Kamawar, & Bisanz, (2009) found letter related activities, which occurred at least 

once a week, were more likely to occur than number activities. 

Research that supports the understanding of numeracy activities that take place in 

the home environment is still underdeveloped. However, some studies have shown 

parents had a higher rate of conventional math activities such as rote counting, counting 

principles, and numeral identification than advanced numeracy activity (Zippert & 

Ramani, 2017; Susperreguy & Davis-Kean, 2016). In addition, an overestimation of 

children’s numeracy skills by parents was associated with a higher rate of advanced 

activities reported in the home (Zippert & Ramani, 2017). This might indicate a need for 

parent education on the child developmental progression of skills and appropriate 

activities that will support their development. Susperreguy & Davis-Kean (2016) found 

math talk during mealtime was most likely to include cardinal values and units of 

measurement. Thompson, Napilo, & Purpura (2016) found counting and sorting by size, 

color or shape were the most popular numeracy activities that occurred in the home. 

However, as children aged, activities increased in frequency and became more advanced 

(Thompson et al., 2016).  

The Impact on Child Development  

Literacy and numeracy activities seem to be related but have different effects. 

Skwarchuk et al. (2014) found formal and informal literacy practices were associated 
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with word reading and vocabulary skills. In addition, informal numeracy practices were 

associated with non-symbolic arithmetic and vocabulary scores suggesting a crossover 

effect. (Skwarchuk et al., 2014). Napoli & Purpura (2017) also found this. High 

frequency of exposure to books was positively related to reading skills but negatively 

associated with math fluency (LeFevre et al., 2009). This might be due to parents 

focusing more on literacy activities. Huntsinger, Jose, & Luo (2016) reported formal 

home activities were correlated with reading and math scores, but informal home 

activities only influenced reading scores.  

Number talk in the home has been positively associated with numerical 

knowledge (Ramani et al., 2015) and children’s TEMA-3 math scores (Elliott, Braham, & 

Libertus, 2017). In addition, direct and indirect math activities have been connected to 

foundational numerical knowledge (Ramani et al., 2015). According to Treiman et al. 

(2015), math games were more likely to foster math fluency. In terms of frequency and 

quantity of parent involvement activities, long term positive effects have been shown for 

low SES families and associated with higher student achievement, fewer years in special 

education, and lower retention rates (Miedel & Reynolds, 1999). In addition, numeracy 

skills in preschool have been associated with home learning environments that promoted 

strong literacy skills (Anders, Rossbach, Weinert, Ebert, Kuger, Lehrl, & von Maurice, 

2012).  

From this information, it seems home numeracy practices are important for the 

development of numeracy outcomes that cannot be achieved through literacy practices 

alone. In addition, numeracy activities help support some literacy outcomes. Therefore, it 

is important to include both practices in the home environment. 
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Is There a Difference Between Maternal and Paternal Involvement? 

Parents’ emotional and practical support for their families have allowed some 

children to out-perform their predicted trajectory (Mayo & Siraj, 2015). Parental 

attitudes, beliefs, children’s characteristics and parents’ quality of instruction seems to be 

related to academic achievement and needs to be considered when trying to increase 

parent involvement. Maternal and paternal involvement both influence children’s 

academic achievement (Flouri & Buchanan, 2004, Jeong, McCoy, & Fink, 2017) and 

often differ from one another. 

Father’s involvement has been shown to independently have an effect on the 

child’s later educational outcomes (Flouri & Buchanan, 2004). Fathers have reported 

enjoying physical activities and/or affection with their preschool age children to establish 

a connection (Willerton, Schwarz, Wadsworth, & Oglesby, 2011). Jeong, McCoy, & 

Fink, (2017) reported data from 44 different low and middle-income countries that found 

on average, fathers have a higher education levels than mothers but lower child 

stimulation scores. 

According to research, the mother’s quality of instruction has been related to 

academic achievement (Englund, Luckner, Whaley, & Egeland, 2004). Furthermore, the 

mother’s education level has shown to influence a child’s numeracy skills at the 

beginning of preschool (Anders et al., 2012). A mother’s social network at school has 

been shown to influence her involvement at school and a mother’s social network at 

home will influence her involvement at home (Sheldon, 2002). However, it is unknown if 

this is true for fathers.  
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Through a review of relevant research, it seems that the majority of parenting 

programs focus on the mother’s experiences and perception. Lee, Neugut, Rosenblum, 

Tolman, Travis, & Walker (2013) reported that when information was presented to 

fathers, that seemed dense or not easily accessible, fathers would rely on their spouse to 

point out the highlights. Furthermore, fathers commented that parenting information 

targeting the father’s perspective is uncommon. Fathers did not feel comfortable asking 

for help as well. They reported the need for specific strategies to engage with their 

children.  

Parenting Interventions  

Several interventions have been successful in improving parent involvement and 

parent education. Presenting math homework with support attached to the lesson seemed 

to increased students’ and families’ positive attitudes as well as students’ math scores 

(Van Voorhis, 2011). Parent education on math principles improved children’s numeracy 

skills and changed parent’s approach to teaching math skills in the home environment 

(Niklas, Cohrssen, & Tayler, 2016). Let’s Play in Tandem increased pre-reading skills 

and numeracy skills through parent education during home visits (Ford, McDougall, & 

Evans, 2009). This is similar to the REDI program that increased pre-reading skills 

through parent education during home visits (Mathis & Bierman, 2015). These studies all 

have a parent education component included in the program that seems to increase parent 

knowledge of learning pedagogy and support for the children.  

Obstacles to Parent Involvement 

Epstein, Munk, Bursuck, Polloway, and Jayanthi (1999) identified five obstacles 

to parent involvement: 1) initiation of communication, 2) timeliness of communication, 
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3) frequency and consistency of communication, 4) follow through, and 5) clarity and

usefulness of information. Some factors that influence these obstacles include lack of 

time, knowledge, contact information, and different expectations of parents and teachers 

(Epstein et al., 1999). Epstein (1987) states reasons for low parent involvement include 

language barriers, lack of time, schedules, and lack of education to understand school 

processes. In addition, teachers can perceive parents are disinterested due to a lack of 

communication (Barnes, Guin, Allen, & Jolly, 2016). Common barriers of mothers’ 

involvement in head start programs have been identified as scheduling conflicts, having a 

baby/toddler at home, work/school schedule during the day, and lack interest or energy 

(Lamb-Parker, Piotrkowski, Baker, Kessler-Sklar, Clark, & Peay, 2001). An obstacle for 

adult learners in general includes “adult learners must be guided to critically examine 

preconceptions in order to recognize and revise faulty assumptions and narrow views, 

which may lead to the development of competencies that are more thoughtful, justified, 

and inclusive” (Mezirow, 2012).  

Technology as a Catalyst to Improve Parent Education 

The overall effects of technology on increasing parent involvement and thus 

effecting student academic achievement are still relatively un-researched. Ozcinar & 

Ekizoglu (2013) found that a Blog Based Parent Involvement Approach (BPIA) increased 

children’s motivation to work with their parents, and parents’ knowledge of their child’s 

current capabilities. Parents reported enjoying the ideas on how to support their 

children’s needs (Ozcinar & Ekizoglu, 2013). Olmstead (2013) found that parents are 

busy and enjoy the convenience that technology can offer through accessing information 

about their child’s schooling online. Furthermore, Love, Sanders, Turner, Maurange, 
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Knott, Prinz, & Ainsworth (2016) used elements of gamification to increase parent 

participation in a parenting program. Parent interaction with the online social media 

aspects broke the typical social media site percentage rule of 90-9-1 (Love et al., 2016). 

In addition, parents reported wanting more time to use the program after the program 

ended (Love et al., 2016). The PALS program, which relied on videotapes and manuals to 

educated parents, led to higher rates of verbal support by parents, higher rates of 

engagement, and lower levels of negative tones by parents (Landry, Zucker, Williams, 

Merz, Guttentag, & Taylor, 2017). Online use of the PBS KIDS Lab showed a positive 

association with math scores as well parents reported a feeling of empowerment 

(McCarthy, Li, Tiu, & Atienza, 2013). Lastly, newsletters presented, in a DVD format, 

provided an opportunity for the children to reflect on classroom activities and open up 

conversation with their family’s members (Walsh, Cromer, & Weigel, 2014). However, it 

is unknown if certain parental characteristics are related to the likelihood to use 

technology to teach and learn. Parental attitudes and beliefs might need to be investigated 

to understand their viewpoints on technology as a parental learning tool.  

Face to Face Versus Online Delivery Methods 

Is there a difference between face to face and online delivery methods of parent 

education that focuses on children’s academic development? The current research is 

limited in this area. However, Beth Beschorner (2013) examined the effects of face to 

face versus online presentation in regard to increasing dialogic reading activities in the 

home environment. The participants included 17 parents that utilized the face to face 

program, and 15 parents that utilized the online program. Both programs lasted 9 weeks 

and incorporated the Shared Talking and Reading (STAR) program. The parents were 
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able to choose in which group to participate. The same presentations and materials were 

used with both groups. However, the online group used Blackboard Learn where parents 

could access videos, listen to presentations, and receive encouragement to practice 

techniques with their own child. Furthermore, the content presented aligned with the 

program objectives. Beschorner (2013) concluded no significant difference between the 

groups based on the presentation method.  

Learning From Videos 

The use of videos to teach began during World War II. Films were used to teach 

skills to a vast population that were necessary for military purposes. Since then, research 

has shown films or videos can be an effective learning tool (Kay, 2012; Allen, & Smith, 

2012; Rockaway, 2012; Hsin, & Cigas, 2013). In addition, it has been shown to enhance 

the learning process (Means, Toyama, Murphy, Bakia, & Jones, 2010; Schmid, Bernard, 

Borokhovski, Tamin, Abrami, Surkes, Wade, & Woods, 2014). Recorded videos provide 

the opportunity to pause and rewind to revisit and/or the process information. In addition, 

watching the video again can provide clarity and deepen the learning process. 

YouTube Videos That Teach 

The internet has allowed the opportunity to access information at any time and 

from all over the world. YouTube is comprised of videos posted by the general public as 

well as professionals. It has been used as a means of sharing videos to help educate and 

inform people (Lim Fat, Doja, Barrowman, & Sell, 2011). For example, patients and 

members of the medical community can watch videos about general medical procedures 

online (Lim Fat et al., 2011). YouTube has also been used to promote awareness of social 

issues and educate the public (Hou & Lampe, 2015; La Ferrara, 2016; Lim & Golan, 
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2011). In addition, educators have used it as a platform to share lecture presentations and 

educate students through videos (Guo, Kim, & Rubin, 2014).  

According to a study by Rapp, Healy, Charlton, Keith, Rosenbaum, & Kapadia 

(2016) at the University of Iowa, YouTube is used frequently as an educational resource 

for surgical preparation. They stated YouTube is a convenient and widely available video 

source for learners. However, the authors stressed that the use of YouTube surgical 

videos are utilized as another outlet to help deepen the instructional teaching methods 

that occur in the classroom. Another study by Hawkins and Filtness (2015) explored 

using YouTube videos to help reach their target population of at risk sleepy drivers. They 

found YouTube was useful for engaging their target population when humorous 

approaches were incorporated with the safety message.  

Micro Videos 

Micro instructional design, sometimes referred to as chunking, takes the idea of 

presenting smaller chunks of information at a time. This increases the effectiveness of the 

learning process and lessens the cognitive load on the learner (Snelson & Elison-Bowers, 

2007). It is recommended to limit a video for teaching to 3-4 minutes, use the speaker’s 

face at different times, use an informal setting to provide a more personal feel, and use 

motion and visual flow with extemporaneous speaking. The speaker should show 

enthusiasm and keep the purpose of the video in mind in the development stage (Guo, 

Kim, & Rubin, 2014).  

When using videos, the education components of instructional design needs to be 

considered. The timing and length of the video seems critical to video effectiveness 

(Deng, Shao, Tang & Qin, 2014; Snelson & Elison-Bowers, 2007). Furthermore, the use 
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of chunking relevant information into short segments increases effectiveness as well 

(Guo et al., 2014; Snelson & Elison-Bowers, 2007). Finally, allowing opportunities to 

make an asynchronous learning experience into an interactive process will help deepen 

motivation and knowledge (Deng et al., 2014; Guo et al., 2014).  

According to Hughes, Bowers, Mitchell, Curtiss and Ebata (2012) the internet is a 

very useful tool for parent education. Hughes et al. (2012) created a framework for 

program developers of online family life education programs. During the designing 

phase, they caution against the use of activities that lack instructional value but are fun 

and inviting. The user should be able to navigate with ease through the program. It is also 

suggested to write on the level of a 4th to 6th grade reading level if the target audience is 

the general public. Multimedia presentations can be used to enhance the user’s 

understanding if it is of instructional use versus decorative icons or pictures. They 

encourage the use of instructional materials that support user participation and 

engagement through instructional interaction, learning communities, gaming, and 

simulation. 

This researcher believes reducing cognitive load will be very important to focus 

the learning on the objective. Selecting relevant information, organizing it in a 

meaningful way, and integrating the new knowledge with preexisting knowledge are 

components that need to be addressed. The designer needs to consider what real world 

expectations the learner can apply through the current learning situation. In addition, the 

designer needs to support the construction of knowledge in relevant contexts. 
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Summary of Relevant Literature 

From this literature review, there is evidence to support a relationship between 

parental involvement and academic support. Effective parent involvement can be 

described as an investment in direct/formal and indirect/informal activities in the home or 

school that leads to academic achievement. In addition, many factors influence the 

relationship between parent involvement and academic achievement. These factors, such 

as SES status, need to be considered when developing a parent support program. 

However, it seems informing or educating parents on how to help support their child in 

the home environment is very important. Specific activities/ideas that scaffold children’s 

learning and supports the child’s development are vital so parents can advance learning 

effectively to meet the needs of the child. It cannot be assumed parents know effective 

ways to support their child’s development. This information needs to be presented to 

fathers as well as mothers since fathers in general are becoming more involved in 

childcare (Pew Research Center, 2017). Programs have shown to increase parent 

involvement and parent education. This includes programs that use technology. When 

developing a video format, elements of instructional design need to be considered to 

enhance the effectives of the video. Future use of programs with technological 

components may provide an outlet to increase parent education thus increasing parent 

involvement and academic achievement. 

Theoretical Framework and Learning Theories That Guide This Study 

Often parenting behaviors are passed down through generations and learned 

culturally (National Academies of Sciences, Engineering & Medicine, 2016). However, if 

parents experience the inability to witness positive parental role models or access positive 
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parenting information, they might not be equipped to support their child’s development. 

Most parents want the best for their child, but some are unsure how to support their 

cognitive development (Ford, McDougall, & Evans, 2009). With schools pushing 

children to be Kindergarten Ready, this may put pressure on parents who do not 

understand how to make their child Kindergarten Ready nor have the support to learn 

how to do so. In addition, time constrains can create another obstacle to parent 

involvement (Olmstead, 2013).  

During this study, parents were provided with developmentally appropriate 

numeracy skills and activities that supported their child’s development in the home 

environment. This was achieved by providing them with YouTube micro videos that they 

could watch at their own discretion. Changes in parent numeracy skills knowledge, parent 

perceptions and the quantity of home numeracy activities were used to measure parent 

involvement and educational support. 

For this study, social constructivism, overlapping spheres of influences and 

cognitive theory of multimedia were used as a theoretical basis. 

Social Constructivism 

Social constructivists believe that during childhood, children learn through 

mentally processing information in their world. This consists of interacting with the 

environment, trial and error experiences, and reflecting practices. Parents and teachers 

guide this process through social interaction with their child. This theory of development 

is referred to as Social Constructivist Theory. Social Constructivist Theory differs from 

other learning theories through the inclusion of social interaction as a necessary 

component for successful development. Learning is an active process developed through 
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human interaction. The knowledge to be learned is a social and cultural construct. 

Children learn concepts through societal assignment of names and purposes. A notable 

social constructivist, Lev Vygotsky (1978) stated human perception of real objects only 

has meaning through societal and cultural constraints. Learning is a social process and 

communication is imperative for development. Through communicating and interacting 

with other people, children learn. For Vygotsky (1978), language plays an important role 

in development. Young children develop outer speech in which they talk to themselves to 

work through problems or activities. For children, it is important for them to interact and 

communicate with other people in their world in order to facilitate learning.  

Three necessary components for learning, according to Vygotsky (1978), are 

social interaction, a more knowledgeable other, and the zone of proximal development. 

This process consists of three stages: “1) an operation that initially represents an external 

activity is reconstructed and begins to occur internally, 2) an interpersonal process is 

transformed into an interpersonal one, and 3) the transformation of an interpersonal 

process into an interpersonal one is the result of a long series of development events” 

(Vygotsky, 1978, p 56-57).  

Social Interaction 

Lev Vygotsky (1978) stressed the importance of social input on a child’s 

development. He believed the child’s environment and social interaction they receive are 

critical factors in their construction of knowledge. He stated that a child’s cultural 

development is first presented on a social level between people and then on an individual 

level within the child. This includes the development of voluntary attention, formation of 

concepts, and logical memory. By choosing what to pay attention to and perceive, a 
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volunteer or purposeful activity is taking place. He stated that humans have the ability to 

give attention to input and perceive the input as meaning or symbols. Concerning early 

childhood thinking, remembering plays a major role. Vygotsky (1978) stated memory is a 

cognitive function upon which all other functions are based. Caregivers play a vital role 

in children’s development. Real objects lack meaning and logic without societal 

perception assigning it. He also theorized that development follows learning. Signs and 

symbols are memory agents that can stand for thoughts. These symbols are reminders of 

the past. In addition, a child’s cultural development begins externally and shifts to 

internalization.  

More Knowledgeable Other 

Vygotsky (1978) believed in two different developmental levels. The levels are 

referred to as actual and potential. The actual level is the degree to which learned 

knowledge can be applied independently to solve problems. Children are capable of 

performing above their actual potential when aided by another. The potential level, which 

is now often referred to as the “zone of proximal development,” is the degree to which a 

learner can apply knowledge to solve a problem with the support or guidance of a more 

knowledgeable other. Often, the more knowledgeable other is a parent, teacher, peer or 

even a technological application. For Vygotsky (1978), learning takes place in the 

potential level. In the potential level, cognitive structures are maturing and developing 

but only with the collaboration and guidance with others. The potential level will now be 

referred to as the zone of proximal development.  
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Zone of Proximal Development 

The zone of proximal development is the area of behaviors or tasks that children 

can only perform with the help of a more knowledgeable other (see Figure 1). For 

Vygotsky (1978), this can be a teacher, adult, or a peer. However, in present times, 

computers and other technological devices could be added to the list. When working in 

the zone of proximal development area, it is important to find a balance between 

boredom and frustration for the student. To support learning in the zone of proximal 

development, the scaffolding of support is vital. The process of scaling back of supports 

to the learner and removing them when no longer needed is called scaffolding. When 

working with a student in the zone, the more knowledgeable other should know the 

child’s actual level, connect prior knowledge to the new skill and use real world 

connections. Learners do not recognize the connections for themselves yet. While in the 

zone of proximal development, the amount of assistance should lessen over time.  

Figure 1. Zone of proximal development. Reprinted from “Bloom’s Taxonomy, 

Backward Design, and Vygotsky’s Zone of Proximal Development in Crafting 

Learning Outcome” by A. Sideeg, (2016), International Journal of Linguistics, 8(2), 

158-186.  
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Furthermore, Vygotsky (1978) addressed the need for play. Information the child 

learns will manifest into the child’s play routine. Play is like experimentation for the 

student. It allows the opportunity for the child to test out skills or concepts that they are 

learning in the zone of proximal development. 

Theory of Overlapping Spheres 

Joyce Epstein (2002), a sociologist, believes that a child’s school and home 

environment should not be treated as separate entities with no one bearing the sole 

responsibility for child development. She stated the school and home environment are 

both important on a child’s development and this relationship needs to be considered. 

Children will thrive when both entities work together towards the same goal. In addition, 

a child’s community effects this relationship as well. This theory is called the three 

spheres of overlapping influences. The spheres are made up of the child’s family, school 

and community environments (see Figure 2). Each sphere has an influence and stake in 

the development of the child. Children grow and learn in all three environments. Each is 

important and has a role. When these three spheres overlap, work together and 

communicate with another, children thrive. With time and experiences, the overlapping 

of the spheres is likely to shift or change. Epstein (2010) stressed it is not solely the 

responsibility of parents to become involved. The school needs to make an effort to 

engage all parents which might include new means of communication. She listed six 

types of involvement that need to be considered and addressed for student success.  
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Figure 2. Epstein’s theory of overlapping spheres. Reprinted from School, family, 

and community partnerships: Your handbook for action by Epstein, J. L., Sanders, 

M. G., Simon, B. S., Salinas, K. C., Jansorn, N. R., & Van Voorhis, F. L. (2002). 

Corwin Press 

Types of Involvement 

Epstein (2010) developed six types of involvement that are needed to support 

children’s development and success in life: Type 1, parenting, includes a home 

environment that supports student growth, student development, and parent 

education. Parenting involves ensuring a home environment that supports student 

growth in all areas. School and community practices to increase parenting might 

include educating parents on child development, helping parents advance their own 

education, and assisting parents with services such as nutrition and health. According 

to Epstein (2010), resources to help support parenting should be available in many 

forms that can be accessed anytime.  
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 Type 2 is the communication between school, home and community. This should 

be a two-way or three-way communication process. When all three spheres communicate 

and support each other, student growth is optimized. Practices may include parent 

teacher conferences, weekly newsletters, phone calls, and information about school 

activities or programs.  

Type 3 is volunteering. This can be any activity that supports the school or the 

children’s development. This can occur at the school level or away from the school. To 

include all families in volunteering practices, flexibility and redefining volunteering in 

school may be needed.  

Type 4 is learning at home that includes helping with homework as well as 

academic planning and decision making. Practices may include information on skills 

required of students, methods to improve skills, or learning packets sent home. In 

addition, there is the importance of linking homework to interactive real-life activities. 

Type 5 is decision making which includes parents from all backgrounds in the 

role of leaders and representatives. This is most likely often visible in active PTA/PTO 

committees.  

 Type 6 is collaborating with the community to identify the resources and services 

available to the population. This can include community activities and services that 

support student development to help strengthen school programs, and family practices. 

(Epstein, Sanders, Simon, Salinas, Jansorn, & Van Voorhis, 2002).  
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Obstacles  

Epstein, Munk, Bursuck, Polloway, and Jayanthi (1999) identified five obstacles 

to parent involvement, which are initiation of communication, timeliness of 

communication, frequency and consistency of communication, follow through, and 

clarity and usefulness of information. Some of the factors that influence these obstacles 

include lack of time, knowledge, contact information, and different expectations of 

parents and teachers (Epstein et al.,1999). Furthermore, Hornby & Lafaele (2011) stated 

reasons for low parent involvement which included cultural barriers, schedule conflicts, 

and lack of education in understanding some school processes. In addition, teachers can 

perceive parents are disinterested due to a lack of communication (Barnes et al., 2016).  

Cognitive Load Theory 

When using multimedia outlets to help teach, certain considerations need to be 

made. The use of video, pictures, music, voice overlay, and written text are often used to 

convey ideas. However, the impact of these instructional materials on the learner’s brain 

needs to be considered. If the learner is overwhelmed by the presentation of the 

material, learning can be stifled (Mayer, 2005). Cognitive Load Theory (Sweller, 1994) 

states people receive input from verbal/auditory and visual/pictorial channels to enter 

the sensory memory of the brain. Through attention, people select what to pay attention 

to and organize the information in the working memory of the brain. Selection of what 

to pay attention to is important due to the limited capacity of the working memory. 

When this information is integrated with prior knowledge, it can enter into the long-term 

memory. Therefore, due to the limited capacity of the working memory, the learner’s 

cognitive load needs to be addressed to optimize learning. 
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Cognitive Load Types 

There are three types of cognitive load: extraneous, intrinsic, and germane loads 

(Sweller, 1994, Mayer, 2005). Extraneous load is the additional cognitive effort used by 

the learner that does not support the learning outcome. This can distract the learner and 

make learning more difficult. Intrinsic load is the level of cognitive difficulty the 

material itself contains. The learner has to select and process information that is 

important to the learning outcome. Managing of intrinsic load is important to ensure the 

inherent complexity of the material is manageable by the learner based on prior learning. 

Lastly, maximizing germane load optimizes learning. Germane load is the cognitive 

activity that makes sense of the information received, organizes it, and integrates into 

schemas thus learning.  

Cognitive Load Theory of Multimedia  

Richard Mayer (2005), a cognitivist, pulled from Sweller’s theory of cognitive 

load, Baddeley’s model of working memory, and Paivio’s dual coding theory, to create a 

cognitive load theory of multimedia. Mayer defines multimedia learning as learning that 

take place from pictures and words, which can be spoken or written (see Figure 3). He 

theorized that when using multimedia components, learning is more successful when 

using words and pictures or images together versus words used alone. His theory is 

called the cognitive theory of multimedia learning. He makes three assumptions based on 

his theory. First, humans process information through two separate channels, auditory 

and visual. Second, each of these channels have a limited capacity. Third, learning is the 

process of filtering, organizing, and integrating the information received through the 

channels based on prior knowledge already learned.   
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Figure 3. Cognitive theory of multimedia learning model. Reprinted from The 

Cambridge handbook of multimedia learning by Mayer, R., 2005: Cambridge 

university press.  

When developing an instructional design, Mayer (2005) suggests adhering to five 

basic principles to reduce the extraneous load processing. Extraneous load processing is 

the processing of the material presented to the learner such as charts, or visual aids. If 

they are presented in a confusing manner, the learner might spend more effort trying to 

understand the presentation of the content than the content itself. Redundant text such as 

on-screen text needs to be removed (redundancy). The placement of essential words 

needs to be close to the corresponding graphics to ease confusion (spatial contiguity). 

When using images, have them appear with the corresponding words simultaneously 

(temporal contiguity). Essential words or images can be highlighted as cues (signaling). 

Lastly, any extraneous sounds, words, or graphics need to be removed (coherence).  
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Summary of Theoretical Framework 

This study employed a social constructivist lens to assess learning from the study 

methods. The purpose was two-fold. First, to understand parent early numeracy 

perception, numeracy home activities and numeracy knowledge; second, to provide a 

parent involvement tool that could support their child’s numeracy development through 

social interaction. 

Epstein (2010) type 1, parenting and type 4, learning at home were considered as 

well. The first aim was to build parenting practices that included information on student’s 

numeracy development and how to support student numeracy growth. Then, the aim was 

to improve numeracy learning that takes place in the home. When designing the videos, 

the timing and length of the videos were carefully considered. In addition, the selection of 

relevant information, organizing it in a meaningful way, and integrating the new 

knowledge with preexisting knowledge were components also addressed.  

These conceptual components and the data from the original pilot study were used 

to design the micro videos as a parent involvement tool. Information was gathered on 

parents early numeracy perception, early numeracy home activities, and early numeracy 

knowledge to better understand parent experiences and assess the influence of the micro 

videos as a parent involvement tool.  



29 

CHAPTER THREE: METHODOLOGY 

Statement of Problem 

To reiterate, the purpose of this study was to further understand the relationship 

between parent’s numeracy education, numeracy activities in the home, and numeracy 

perceptions discovered during a pilot study. In addition, web-based micro videos were 

created and provided for parents as a means of an easily accessible parent involvement 

tool. 

Background of Present Study 

In December 2017, a pilot study was conducted to look at numeracy activities 

occurring in the home, parent’s perceptions of kindergarten readiness, communication 

preference with teacher, and where parents look for numeracy support. A total of twelve 

preschool parents from a rural southeastern school district participated. The parents 

reported through a self-administered questionnaire that numeracy activities are taking 

place in the home environment. Most parents felt confident in their ability to help their 

child learn numeracy skills. However, they still desired the need for additional help, 

ideas, and support especially in the area of rote counting and units of measurement. When 

providing support, clear communication of the learning skills needs to take place to 

lessen the confusion of numeracy terms. Parents prefer to communicate with their child’s 

teacher through face to face communication and phone calls. However, it is unclear if 

they would be open to receiving educational information through the use of videos 

online. Parents reported seeking out the support from their child’s teacher as their 

preferred method. This brings hope that parents will be open to receiving parent 
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education from the school. Facebook and YouTube might provide an avenue to 

accomplish this.  

For this current case study, the micro videos addressed early numeracy concerns 

identified by this pilot study. The influence of the micro videos on parent’s numeracy 

education, numeracy activities in the home, and numeracy perceptions were studied. It is 

anticipated that information gained from this study will provide insight for a possible 

larger quantitative study to examine the possible outcomes of different types of parent 

involvement formats.  

Assumptions 

In developing the micro videos as a possible solution to concerns identified in the 

pilot study, three important assumptions were considered. First, online videos have been 

an effective tool in the medical field for educating parents (Sampson, Cumber, Li, Pound, 

Fuller, & Harrison, 2013). The early numeracy videos were design to explore the extent 

those findings could be extrapolated into a preschool education setting. Second, there is a 

lack of research exploring parent numeracy education and early numeracy activities 

especially in the home environment. Therefore, for this study, early childhood numeracy 

skills were addressed in the videos. Lastly, the micro videos were designed to include a 

father’s perspective of parenting versus the more typical mother’s perspective. Current 

parent education and involvement practices lack addressing the father’s experiences. Due 

to an increase in fathers becoming more involved in childcare, parent education needs to 

be presented to fathers as well as mothers (Pew Research Center, 2017).  
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Case Study Methods 

Yin (1984:23) defines the case study research method “as an empirical inquiry 

that investigates a contemporary phenomenon within its real-life context; when the 

boundaries between phenomenon and context are not clearly evident; and in which 

multiple sources of evidence are used.” Yin (1984) also notes three categories, namely 

exploratory, descriptive and explanatory case studies. This study is designed as an 

exploratory case studies set to explore “any phenomenon in the data which serves as a 

point of interest to the researcher”. Another feature of an exploratory case study is 

conducting prior fieldwork. As in this dissertation work, a small-scale pilot data 

collection was conducted before the research questions and hypotheses are proposed. As 

a prelude, this initial work helped prepare a framework of the study. A pilot study itself 

may be considered an example of an exploratory case study (Yin, 1984; McDonough and 

McDonough, 1997) or a pilot may be used prior to an exploratory investigation and can 

be crucial in determining the protocol that will be used.  

In defining case studies, Stake (1995) distinguishes three types, the intrinsic, the 

instrumental and the collective. In an intrinsic case study, a researcher examines the case 

for its own sake. Often an intrinsic case is presumed to have a moral purpose or to be 

worthy of examination because learning about a particular phenomenon serves a general 

public good. For example, a study of why a certain group of students struggles to learn to 

read. In an instrumental case study, the researcher selects a small group of subjects in 

order to examine a certain pattern of behavior. In the present study, the researcher 

investigated how a group of parents used numeracy micro videos and how it affected 

their perceptions of their own numeracy skills. In a collective case study, the researcher 
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coordinates data from several different sources, such as schools or individuals. Unlike 

intrinsic case studies which set to solve the specific problems of an individual case, 

instrumental and collective case studies may produce findings that allow for questions to 

evolve for further systematic study with a larger population.  

Research Questions 

1. Do preschool parents understand the concepts of early numeracy skills like counting 

and measurement?  

2. How do preschool parents perceive their responsibility in their child’s numeracy 

development? Do they experience obstacles that interfere with supporting their child’s 

numeracy development? Do preschool parents feel the need for additional support? Do 

they feel confident in their ability to provide support for their child?  

3. How are parents interacting with their child in the home environment?  

4. Can parent’s early numeracy education and practices be influenced by short web-based 

videos? 

Study Design 

The study design for this dissertation is an instrumental exploratory case study in 

which the researcher wanted to understand the relationship between parents’ numeracy 

education, numeracy activities in the home, and numeracy perceptions of preschool 

parents. This research design was implemented to explore how or if the micro videos can 

serve as a parent involvement tool that supports the development of an early numeracy 

home environment. In addition, another intent of an exploratory case design is that it 

might also provide information of possible additional areas of need to guide future parent 

involvement tools delivered via internet multimedia such as the micro videos in this 
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investigation. The information was not used for any other purposes and did not influence 

the parents’ relationships with the school system such as reports of student achievement 

or school behaviors. Participation of parents was voluntary, and no monetary incentive 

was provided for participation. The participants consisted of parents of preschool children 

enrolled in a largely rural school district in the southeastern United States that also 

happens to be adjacent to a large military installation. Some of the schools in this district 

have a high proportion of military connected families often with both parents deployed at 

differing times. 

Due to current low parent involvement rate, it was anticipated by the researcher 

that recruitment for this study might be difficult. Therefore, enrollment in this study was 

open to all preschool parents in this district. Out of 298 families, 68 parents indicated 

they were willing to participate. A pre-survey was administered to gather baseline data. It 

is believed that this research design will not only gauge the influence of the micro videos 

but also provided insight into improvements for future parent numeracy education 

programs.  

Setting and Study Participants 

Setting 

This study was conducted in a rural southeastern United States school district. 

According to the United States Census Bureau, the county’s population is around 70,000 

people. The majority of the population is Caucasian, representing 71% and African 

Americans make up 22% of the population. In terms of education, 86% of the population 

has earned at least a high school diploma and 16% have earned at least a bachelor’s 
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degree. The median household income in 2016 was $40,253. The school district site for 

the study is adjacent to a large military installation.  

According to the state’s Department of Education’s school report card from 2016-

2017, a total of 8,441 students were serviced in this school district. A total of 60.8% of 

the students qualified for free or reduced lunches. At the time of this study, the school 

district had 4 public elementary schools with one preschool classroom and 3 public 

elementary schools with two preschool classrooms. Each classroom had two different 

preschool sessions. According to the 2017 Early Childhood Profile released by the state, 

the district preschool serviced 297 students with 188 students who were 4 year old 

children at or below the 160% of the federal poverty level and 101 students who were 3 

or 4 years old children with a disability.  

For this study, the target population was all parents of preschool students in the 

district. The estimated study population was 298 families. However, it was anticipated 

that only a small proportion would complete this study due to low rates of involvement. 

The district’s preschool director provided permission for study consent forms to be sent 

home with the students. During January 2019, nine preschool teachers sent home a letter 

provided by the researcher to every student that was currently enrolled in the preschool 

program. The letter detailed the research study information (see Appendix A), a consent 

form (see Appendix A), and an attached pre-survey (see Appendix B). In the letter, 

participants were made aware of the requirement of internet access to participate in this 

study.  
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The Study Participants: The Two Comparison Groups Case Sample 

Originally 68 parents agreed to participate. In fact, they all completed a pre-

survey. They were then randomly assigned to a micro video user or nonuser group. 

However, due to dropouts from this original group, in the end, 20 participants were left in 

the micro video user group and 21 in the nonuser group for a total of 41 pariticipants. 

However, only 10 members of the ‘micro video user’ group returned their postsurvey. 

Still, with half reporting these data, some comparisons were supported. (see Figure 4).  

Figure 4. Diagram of the of exploratory case study design participants and data sets 

Demographics of the Case Participants 

The demographics of the user and nonuser groups were comparable. The majority 

of the both groups were females (n=38, 93%), Caucasian (n=27, 68%), married or living 

with someone (n=26, 64%), earned a high school degree (n=28, 68%,), age 25-29 (n=16, 

44%), worked 0 hours per week (n=17, 41%), their partners work 41+ hours per week 

(n=11, 42%), not active in the military (n=39, 95%) and had no other child care 
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influences (n=31, 76%). In addition, the participants’ average age of their preschooler 

was 4 years and 9 months, had 6 people involved in their child’s life, and 2 children 

under the age of 18.  

Human subject protection. An IRB expedited application was submitted and 

approved by the University of Kentucky Office of Research Integrity. (IRB #47174, see 

Appendix F) 

Early Numeracy Micro Videos: Content and Procedures for Implementation 

For this study, a micro video was defined as a short video that is no longer than 5 

minutes. A total of 6 videos were produced and provided for participants through an 

individual video link. For 6 weeks, every Monday an email and/or text was sent to the 

participants containing the video link information. The purpose of the videos were to 

educate parents about children’s early numeracy skills and activities that support them. 

The first three videos addressed counting. The last three discussed measurement. These 

skills were selected from the research based Kentucky Early Childhood Mathematics 

Standards and based on a pilot study questionnaire conducted by this researcher. Each 

video defined numeracy vocabulary, explained appropriate child’s expectations and 

developmentally appropriateness activities to use in home to develop these skills. Out of 

the six videos, two had male presenters and four had females to appeal to both paternal 

and maternal participants. Each video lasted between 1:16 and 2:43 minutes. Prior to 

releasing the videos, the content was viewed by a preschool teacher to check for validity 

of video content. 
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Micro Video Format 

 When designing the videos, elements of Richard Mayer’s (2005) Cognitive Load 

Theory of Multimedia were utilized. The numeracy information presented was chunked 

into two categories: counting and measurement skills. Then three videos were developed 

that addressed three skills from each category. These skills were selected based on 

information obtained from a pilot study. All of the videos followed a similar format to 

increase continuity and reduce extraneous load processing. The font, transitions, and 

background were the same for all videos. However, the numeracy skill and the presenters 

change for each video. Presenters were volunteers who had some relationship to the local 

school system. They ranged in age, ethnicity and gender. The children featured in the 

videos were young children of different ethnicities and genders as well. Each video 

consisted of one numeracy skill’s name, definition, examples, kindergarten expectations 

and a demonstration. 

Video #1 Format: Rote Counting 

Rote counting was introduced by a female presenter. It was defined as reciting the 

number names in order from memory. The presenter provided an example of rote 

counting and stated the goal for kindergarten is for children to count to 20. The presenter 

and a 4 year old girl counted while doing jumping jacks. Additional activities that support 

rote counting where listed at the end of the video. A pop up survey asked the participants 

to rate the video, the presenter, and their understanding of the numeracy skill.  

Video #2 Format: One to One Correspondence  

A male presenter and his three boys introduced one to one correspondence which 

was defined as when one number name is matched to one object. Additional activities, 



 38 

and an example of one to one correspondence were provided. The presenters counted 

while doing squats to demonstrate this skill. The kindergarten goal presented was to 

count objects to 10. A pop up survey asked the participants to rate the video, the 

presenter, and their understanding of the numeracy skill  

Video #3 Format: Rational Counting 

A male presenter and a 4 year old girl introduced rational counting which was 

defined as assigning one number to each object while counting. To demonstrate this skill, 

they counted while doing sit ups. Additional activities and an example of rational 

counting were provided. The kindergarten goal of counting objects to 10 was presented 

again. At the end of the video, a pop up survey asked the participants to rate the video, 

the presenter, and their understanding of the numeracy skill.  

Video #4 Format: Exploring Measurement 

 A grandmother, mother, and two young boys introduce exploring measurement. 

They showed parents how to encourage children to use measurement through making 

playdough. The kindergarten goal presented was to begin to understand concepts like full, 

empty, short, tall, light, and heavy. An example of exploring measurement was provided 

as well. A pop up survey asked the participants to rate the video. 

Video #5 Format: Nonstandard and Standard Units of Measurement 

 A grandmother, her granddaughter and grandson introduced nonstandard and 

standard units of measurements. Nonstandard units of measurement were defined as the 

use of objects that are not typically intended to measure to measure. Standard units of 

measurement were defined as the use of tools that are intended to measure to measure. 

An example of exploring measurement was provided. In addition, the presenters explored 
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measurement through making pancakes. A pop up survey asked the participants to rate 

the video.  

Video #6 Format: Exploring Measurement 

A female presenter and a 4 year old girl reviewed exploring measurement through 

making bread in a bag. A pop up survey asked the participants to rate the video.  

Research Procedures 

Step 1 

During a district preschool meeting, preschool teachers were informed by the 

researcher about this study with an emphasis on the possible impact of numeracy 

education for parents. A brief presentation of previous relevant research, the study 

design, and expectations of teachers were explained. Teachers were asked to send home a 

study consent form as well as a pre-survey to all parents in their classes. The researcher 

delivered and picked up all materials from the teachers. For this study, the preschool 

teachers were a catalyst between the researcher and participants and did not provide any 

study data. Furthermore, they did not answer any questions about this study nor recruited 

participants.  

Step 2 

A letter stating the purpose of the study, benefits, requirements, expectations, 

privacy information, and types of data collected as well as researcher’s contact 

information for questions or concerns was sent home to all potential participants by the 

preschool teachers. In addition, the letter stated that information collected would not be 

used for any other purpose and would not influence their relationship with their child’s 

school or teacher. Participation was voluntary, and no material incentive would be 
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provided. Participants were required to have access to the internet which would not be 

provided by this study. The entire study population received this letter as well as the pre-

survey. The parents had a two-week window to return the survey. The participants that 

were willing to participate returned the letter of consent to the school as well as the pre-

survey. The researcher collected the returned consent forms and surveys from the 

preschool teachers.  

Step 3 

 After the participants were recruited, they were divided into 2 groups: one that 

would receive links to the micro videos and another group that would not. These group 

assignments were achieved through assigning a random number to each participant. The 

participants were sorted by their education level, age range, race, marital status and 

random number assignment to have relatively matched groups for comparative purposes. 

From this list, alternating assignment sequentially was used for each participant to be 

assigned. 

Step 4 

The micro video user participants were contacted through email and/or text 

message based on their preference indicated on the pre-survey. An email and/or text 

message was sent every Monday during the 6-week intervention cycle and contained a 

weekly link to the video. The intervention lasted 6 weeks with a total of 6 micro videos 

provided. At the end of each video, participants were asked to answer a brief 1-3 question 

online survey that rated the micro video they just watched. While parents watched the 

video, YouTube analytics tracked video viewing data (described more fully below) that 

the researcher recorded and gathered.  
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Step 5 

At the end of video implementation, all participants from both groups received a 

post survey (see Appendix C ) that was sent home by their child’s teacher. The post 

survey was the same as the pre-survey. However, the micro video user group received an 

additional one-page survey (see Appendix D) that addressed the micro videos. The 

parents in both groups had a two-week window to return the survey. Again, the 

researcher delivered and picked up all materials from the teachers in the district. 

Step 6 

Survey data from the pre and post surveys as well as YouTube analytics were 

interpreted to provide further understanding of the study’s research questions. The data 

were collected between January 2019 and April 2019. JMP Pro 14 was utilized to analyze 

the data gathered.  

Data Collection: Questionnaires and Online Analytics 

Questionnaires 

Pre-survey  

The pre survey was used to create a baseline data for the study. It was divided into 

4 sections (demographics, numeracy perceptions, home activities, numeracy knowledge 

of kindergarten and preschool skills). The demographic section included categorical 

information in terms of age, gender, number of children in household, race/ethnicity, 

marital status, level of education, hours work in a week, and number of people that 

support their child’s development. The numeracy perception section contained 5-point 

Likert scale questions. A total of 23 questions that addressed parents’ numeracy feelings, 

confidence, and need for additional support. The home activities section contained 12 
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categorical answer choices on the frequency of numeracy activities in the home. The 

numeracy knowledge section contained multi choice questions with one single answer 

option. A total of 11 questions addressed the parent’s understanding of preschool and 

kindergarten numeracy concepts/skills. Internal validity of the pre-survey was first 

reviewed by fellow preschool teachers. Then the survey was sent to a group of preschool 

parents that were not part of the study population. This procedure was used to ensure the 

survey made logical sense and the data collected was of value. See Appendix B for the 

complete survey. 

Post-survey  

For the post survey, the following sections from the pre-survey were administered 

again: numeracy perceptions, home activities, and numeracy knowledge of kindergarten 

and preschool skills. See Appendix C for post survey. In addition, the micro video user 

group received a 1-page survey addressing the micro videos they watched. It contained 

12 questions with 5-point Likert scale answers that rated different aspects of the videos 

and watching behavior. An additional numerical question was added to address the 

number of videos that participants reported watching. See Appendix D for post video 

survey.  

YouTube Pop Up Survey 

At the end of each video, participants were asked to answer a brief, 3 question 

online survey that rated the micro video they just watched. A 5-point Likert scale 

question was used to assess their perceptions of the overall effectiveness of the video, the 

presenter, and the content of the video. However, due to a low response rate after the 

third video, the online survey was reduced to 1 online question that the participants rated 
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the overall effectiveness of the video only. Unfortunately, this change did not really 

affect the response rate for this data, which remained low throughout the study period. 

YouTube Analytics 

Through individual micro video links provided to each participant, the researcher 

used YouTube analytics to gather data on if the video was watched, when the video was 

watched, how long the video was watched, how many times, and with what type of 

device. Since each participant was provided an individual link, that participant’s online 

video activity was able to be collected.  

Measurements 

Demographic Data 

Information was collected on parents’ age, gender, race/ethnicity, marital status, 

education level, and hours work per week. Additional questions gathered data on their 

preschooler’s date of birth, partner’s hours work per week, number of children under 18 

in the household, and total number of people involved in their child’s development. This 

information was obtained on the pre-survey and used during post data interpretation. 

Previous research has already indicated a difference in socio economic status and parent 

education on child development. This study also examined to see if these differences hold 

true for micro video usage as well. 

Numeracy Perceptions 

 The construct of parental numeracy perceptions were assessed through multiple 

item indicators: parental feelings, numeracy confidence and additional support. Parental 

feelings consisted of 7 items that asked parents about their perceptions towards numeracy 

development and support for their child (e.g., I feel that my child’s 
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numeracy/mathematical development is mainly the responsibility of the school system 

and the classroom teacher). Numeracy confidence consisted of 8 items that asked parents 

about their confidence in supporting their child’s numeracy development (e.g., I feel 

confident in supporting my child in learning one to one correspondence). Additional 

support consisted of 8 items that asked parents about their need for additional support for 

their child’s numeracy development (e.g., I need additional help in supporting my child in 

learning comparing objects). All items within the numeracy perception section were rated 

on a 5-point scale ranging from 1 (strongly disagree) to 5 (strongly agree).  

Home Activities 

Parental home activities were assessed through a self-report multiple item 

indicator. The home activities section included 12 items that addressed the frequency of 

numeracy activities that occurred in the home over the past month (e.g., During the last 

month you spent with your child, how often did you play board games?) Items within this 

section were rated on a 5-point scale ranging from 1 (never) to 5 (daily). The items were 

selected based on home activities that were addressed in the intervention videos. This 

information indicated the level of impact the micro videos might have had on home 

activities.  

Numeracy Knowledge 

 The construct of parental numeracy knowledge was assessed through multiple 

item indicators: understanding of preschool numeracy skills and understanding of 

numeracy skills needed for kindergarten. Understanding of preschool numeracy skills 

consisted of 7 items that asked parents about their current understanding of numeracy 

terms (e.g., “An example of rote counting is ...during a game Benjamin copies an adult 
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who says, “One, two, three!”). Questions within this section contained multiple choice 

lists with one single correct answer option. Understanding of numeracy skills needed for 

kindergarten consisted of 4 items that asked parents about numeracy skills they believe 

their child needs to know for Kindergarten (e.g., When my child starts Kindergarten, I 

feel that he/she needs to know… how to count to 20.) Questions within this section 

contained multiple choice lists with one single correct answer option.  

Micro Videos Effectiveness 

The construct of micro video effectiveness was assessed through a post survey, 

YouTube analytics data, and YouTube pop up survey. The post survey contains a one 

item indicator: numeracy videos. The numeracy videos included 12 items that address the 

parental viewpoint of the impact and attitudes of the numeracy videos (e.g., I learned new 

information that helped me support my child.) Items within this section were rated on a 5-

point scale ranging from 1 (strongly disagree) to 5 (strongly agree). An addition numeric 

item was added in which the participants indicated how many of the videos they had 

watched. 

YouTube analytics data were accessed by the researchers through an online 

YouTube analytical page. Information was gathered on each user participant in terms of 

if the video was watched, when the video was watched, how long the video was watched, 

how many times, and what device was used. In addition, after each video was watched, a 

pop up survey asked the participants to rate the video, the presenter, and the 

understanding of the numeracy skill using a 5-point scale ranging from 1 (very poor) to 5 

(very good).  
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Data Analysis 

The study participants were coded with a numerical code and all information 

collected was entered into a JMP Pro 14 database. Demographic information was used to 

group participants into micro video user and nonuser groups that were relatively matched 

in these characteristics. Pre-survey and post survey data was compared between the 

groups to look for trends. In addition, matched pair analysis was used to determine any 

effects from the micro numeracy videos. 

Analysis of Demographic Data 

Demographic data were analyzed to determine the equality of both groups. 

Parents’ age, gender, race/ethnicity, marital status, education level, and hours work per 

week were treated as categorical nominal measures. Data were reported separately on 

their count and percentage of the population. 

Preschooler’s date of birth, parents’ number of children, and total number people 

involved in their child’s development were also collected. Descriptive data were also 

reported separately on their central tendency in terms of range, median, mean and count. 

These data were rounded to the nearest one for number of people involved and number of 

children under 18 for logical understanding purposes.  

Analysis of Pre-Survey 

For this study, the Likert items’ data from items 1 through 46, were treated as 

categorical nominal data. The percentage and count of each item was evaluated for 

trends, similarities, and differences.  
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Parental Feelings 

Survey question items 1 through 7, excluding item 6, were not combined and 

treated as individual Likert items. Item 6 was combined with items 15-23 discussed later. 

The first 3 items addressed participants’ feelings toward the responsibility of numeracy 

development in their child. Items 4, 5, and 7 addressed obstacles that might impact 

numeracy development in the home environment.  

Numeracy Confidence 

Survey items 8 through 15 presented Likert rating scale entries of participants’ 

perceptions of their confidence in supporting their child’s early numeracy development. 

Items 8,9,10, and 11 addressed counting skills. Items 12, 13, 14, and 15 addressed 

measurement skills. 

Additional Support 

Survey question items 6, and 16 through 23 presented a Likert rating scale of 

participants’ feelings towards the need of additional support for their child’s early 

numeracy development. Items 16 through 19 addressed counting skills. Items 20 through 

23 addressed measurement skills.  

Home Activities 

Survey question items 24 through 35 listed different numeracy activities that 

might occur in the home environment. Participants indicated the frequency of each 

activity in the home environment through a 5 point scale. Items 24 – 30 involved 

counting activities while items 31-35 addressed measurement activities.  
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Preschool Skills  

Survey items 36 through 42 presented multiple choice questions of participants’ 

knowledge of preschool numeracy skills. Items 36, 37, 38, and 39 addressed counting 

skills. Items 40, 41, and 42 addressed measurement skills.  

Kindergarten Skills  

Survey question items 43 through 46 presented multiple choice questions of 

participants’ knowledge of Kindergarten numeracy skills. Items 43 and 44 addressed 

counting skills. Items 45 and 46 addressed measurement skills. 

Analysis of Post Survey  

Post-survey items were treated in the same manner as pre-survey items. The item 

numbers for parental feelings, numeracy confidence, additional support, home activities, 

preschool skills, and kindergarten skills were the same as the pre-survey.  

Matched Pair Data  

For further analysis, participants’ data was analyzed based on pairing their pre 

and post survey responses to see if differences were observed between pre and post-

survey answers for each group. The data was evaluated as continuous data which 

provided each item with a mean and standard deviation for both the pre and post survey 

answers.  

Analysis of Post Video Survey  

Survey item #1 addressed how many of the videos the participants watched. This 

data was treated as numeric information. Data was collected in terms of range, median, 

mean and count. Video survey items #2-#13 consisted of categorical nominal data 

questions. Data was collected separately on their count and percentage of the population. 
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Analysis of YouTube Analytics  

For each video, the pop up survey data was collected. This data was treated as 

categorical nominal data and collected based on the count and percentage of the 

population. Data from YouTube Analytics was also collected. Descriptive data on the 

total time the videos were viewed was collected and reported in terms of range, median, 

mean, and standard deviation. Additional information collected included times each video 

was watched, time lapse between viewings, and devices used. This data was treated as 

categorical data and collected based on the count and percentage.  
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CHAPTER FOUR: FINDINGS 

Introduction 

In this section, the findings from the study are reported. First demographic 

information is presented for both groups. Data collected is arranged with the research 

question it supports. The four research questions are presented individually followed by a 

study summary. Pre-survey data was evaluated to examine differences between the two 

groups. Then matched pair data was analyzed for a better understand of possible effects 

from the videos. 

Demographical Data 

The demographics of the user and non-user groups were comparable. The 

majority of the both groups were females (n=38, 93%), Caucasian (n=27, 68%), married 

or living with someone (n=26, 64%), earned a high school degree (n=28, 68%,), age 25-

29 (n=16, 44%), worked 0 hours per week (n=17, 41%), their partners work 41+ hours 

per week (n=11, 42%), not active in the military (n=39, 95%) and had no other child care 

influences (n=31, 76%). In addition, the participants’ average age of their preschooler 

was 4 years and 9 months, had 6 people involved in their child’s life, and 2 children 

under the age of 18.  

Table 1 Count and percentages of participants’ demographics from pre-survey  

Characteristics Total Cases Non-user Group User Group 
n % n % n % 

Gender 41 100% 21 100% 20 100% 
Female 38 93% 19 90% 19 95% 
Male 3 7% 2 10% 1 5% 

Ethnicity * 40 100% 21 100% 19 100% 
African American 10 25% 5 24% 5 26% 
Caucasian 27 68% 15 71% 12 63% 
Other 3 8% 1 5% 2 11% 
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Table 1 (continued) 
 
Characteristics Total Cases Non-user Group User Group 

n % n % n % 
Marital Status 41 100% 21 100% 20 100% 

Single 15 37% 8 38% 7 35% 
Married 20 49% 10 48% 10 50% 
Cohabitation 6 15% 3 14% 3 15% 

Education level 41 100% 21 100% 20 100% 
No high school degree 3 7% 2 10% 1 5% 
High school degree 28 68% 12 57% 16 80% 
Technical/trade school  1 2% 0 0% 1 5% 
College graduate 7 17% 5 24% 2 10% 
Graduate school degree 2 5% 2 10% 0 0% 

Age * 36 100% 18 100% 18 100% 
20-24 5 14% 3 17% 2 11% 
25-29 16 44% 8 44% 8 44% 
30-34 6 17% 3 17% 3 17% 
35-39 5 14% 3 17% 2 11% 
Over 40 4 11% 1 6% 3 17% 

Hours worked weekly 41 100% 21 100% 20 100% 
0 17 41% 9 43% 8 40% 
1-20 2 5% 0 0% 2 10% 
21-40 13 32% 7 33% 6 30% 
41+ 9 22% 5 24% 4 20% 

Partner’s hours worked 26 100% 13 100% 13 100% 
0 4 15% 2 15% 2 15% 
1-20 1 4% 0 0% 1 8% 
21-40 10 38% 4 31% 6 46% 
41+ 11 42% 7 54% 4 31% 

Active Military 41 100% 21 100% 20 100% 
Yes 2 5% 1 5% 1 5% 
No 39 95% 20 95% 19 95% 

Other childcare 41 100% 21 100% 20 100% 
Babysitter 1 2% 1 5% 0 0% 
Daycare center 7 17% 6 29% 1 5% 
None 31 76% 13 62% 18 90% 
Other 2 5% 1 5% 1 5% 

*Missing data due to participants declining to share specific demographic information. 

Table 2. Descriptive summary of total cases’ demographics from pre-survey: 

number of participants (n), mean, range, median and standard deviation (SD).  

Characteristics n Mean Range Median SD 
Child’s age* 40 4.09 2.01 4.1 0.5 
# of people * 37 6 9 5 2.478 
# under 18 41 2 3 2 0.948 

*Missing data due to participants declining to share specific demographic information. 
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Research Question #1: Do preschool parents understand the concepts of 

early numeracy skills like counting and measurement? 

To answer this question, preschool and kindergarten numeracy skill items from 

the pre and post-survey were analyzed. The percentages of responses was compared 

between the groups and matched pair data was analyzed to look for trends. These skills 

were separated and grouped by counting items and measurement items. The item number 

correspondence to the number item on the survey. This provided the opportunity to 

identify possible differences between the skill groups.  

Preschool Numeracy Knowledge  

Pre-survey and Post-survey 

 Counting items. Item #36, rote counting. On the pre-survey, the majority of the 

non-user group incorrectly identified the skill (n=10 , 56%). While the majority of the 

user group (n=10 , 56%) correctly identified this skill. This was true of both groups on 

the post-survey. However, the percentage of the majority became larger for both groups.  

Figure 5. Pre-post percentage scores for knowledge of the rote counting numeracy 

skill for both groups. 

 

Item #37, one to one correspondence. On the pre-survey, the majority of both 

groups correctly identified the skill (n=23, 64%). On the post-survey, the non-user group 
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majority (n=9, 53%) correctly identify the skill. While the user group majority (n=5, 

56%) incorrectly identified rote counting. 

Figure 6. Pre-post percentage scores for knowledge of the one-to-one 

correspondence numeracy skill for both groups. 

 

Item #38, rational counting. On the pre-survey, the majority of the non-user group 

(n=9, 56%) correctly identified the skill. The user group majority (n=14, 78%) also 

correctly identified the skill. The post-survey non-user group had no change. While the 

user group had a slight percentage dip for the majority in correctly identifying the skill 

(n=6, 75%).  

Figure 7. Pre-post percentage scores for knowledge of the rational counting 

numeracy skill for both groups. 
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Measurement Items. Item #39, exploring measurement. On the pre-survey, the 

majority of the non-user group (n=13, 76%) correctly identified the skill. While the user 

group majority was evenly split between correctly identified the skill and incorrectly 

identifying it. On the post-survey, the non-user group was evenly split between correctly 

and incorrectly identifying the skill. For the user group, the majority of the user group 

(n=6, 67%) correctly identified the skill.  

Figure 8. Pre-post percentage scores for knowledge of the exploring measurement 

numeracy skill for both groups. 

 

Item #40, non-standard units. On the pre-survey, the majority of both groups 

(n=27, 77%) correctly identified the skill. On the post-survey, 76% (n=13) of the non-

user group majority and 67% (n=6) of the user group majority correctly identify the skill. 

This was an increased in correct percentage for the non-user group and a decrease for the 

user group.  
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Figure 9. Pre-post percentage scores for knowledge of the non-standard units 

numeracy skill for both groups. 

 

Item #41, standard units. On the pre-survey, the majority of both groups (n=29, 

83%) correctly identified the skill. On the post-survey, 67% (n=12) of the non-user group 

majority and 56% (n=5) of the user group majority correctly identify the skill.  

Figure 10. Pre-post percentage scores for knowledge of the rote standard units 

numeracy skill for both groups. 

 

Item #42, comparing objects. On the pre-survey, the majority of both groups 

(n=32, 89%) correctly identified the skill. On the post-survey, 94% (n=17) of the non-

user group majority and 89% (n=8) of the user group majority correctly identify the skill.  
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Figure 11. Pre-post percentage scores for knowledge of the comparing objects 

numeracy skill for both groups. 

 

Matched Pair Data 

Counting. For the non-user group, average mean scores decreased in rote 

counting (-0.111), one to one correspondence (-0.118) and increased in the area of 

rational counting (+0.059). The lowest pre-mean and post-mean score was in rote 

counting. The highest pre-mean score was in one to one correspondence. While the 

highest post-mean score was in rational counting. The largest change in mean score was 

in one to one correspondence. The smallest change was in rational counting. 

For the user group, preschool rote counting did show a difference in pre-scores 

and post-scores with an average mean scores increased by +0.334. However, average 

mean scores decreased in the area of one to one correspondence (-0.223) and preschool 

rational counting (-0.111). The lowest pre-mean score was in rote counting. However, the 

lowest post-mean score was in one to one correspondence. The highest pre-mean score 

was in one to one correspondence and rational counting. The highest post-mean score 

was in rote counting. The largest change in mean score was in rote counting. The smallest 

change was in rational counting. 
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Measurement. For the non-user group, average mean scores did decrease in the 

area of exploring measurement (-0.353), standard units (-0.235), and comparing objects (-

0.058). Non-standard units had no change. The lowest pre-mean score was in non-

standard units. However, the lowest post-mean score was in exploring measurement. The 

highest pre-mean score was standard units and comparing objects. The highest post-mean 

score was in comparing objects. The largest change in mean score was exploring 

measurement. The smallest change was in non-standard units. 

For the user group, average mean scores decreased in the area of exploring 

measurement (-0.111), non-standard units (-0.333), standard units (-0.222) and 

comparing objects (-0.222). The lowest pre-mean and post-mean score was in exploring 

units. The highest pre-mean and post-mean score was in comparing objects. The largest 

change in mean score was in non-standard units. The smallest change was exploring 

measurement. 

Table 3 Matched pair analysis of pre-survey and post-survey preschool skills: mean 

and standard deviation (SD).  

Preschool Skills Non-user Group User Group 
Pre Post Pre Post 

Mean SD Mean SD Mean SD Mean SD 
36. Rote counting 0.444 0.511 0.333 0.485 0.333 0.5 0.667 0.5 
37. 1 to 1 

correspondence 
0.647 0.493 0.529 0.514 0.667 0.5 0.444 0.527 

38. Rational counting 0.529 0.514 0.588 0.507 0.667 0.5 0.556 0.527 
39. Exploring 

measurement 
0.765 0.437 0.412 0.507 0.444 0.527 0.333 0.5 

40. Non-standard units 0.647 0.493 0.647 0.493 0.889 0.333 0.556 0.527 
41. Standard units 0.882 0.332 0.647 0.493 0.778 0.441 0.556 0.527 
42. Comparing objects 0.882 0.332 0.824 0.393 1.0 0.0 0.778 0.441 
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Kindergarten Numeracy Knowledge   

Pre-survey and Post-survey 

 Item #43, rote counting. On the pre-survey, the majority of the non-user group 

(n=14, 67%) incorrectly identified the skill. While the majority of the user group (n=14, 

70%) correctly identified the skill. On the post-survey, the majority of the non-user group 

(n=12, 57%) and user group (n=5, 56%) correctly identified the skill. In addition, the 

distributions were similar.  

Figure 12. Pre-post percentage scores for knowledge of the rote counting numeracy 

skill for both groups. 

 

Item #44, rational counting. On the pre-survey, the majority of the non-user group 

(n=17, 85%) incorrectly identified the skill. While all participants of the user group 

(n=10, 100%) incorrectly identified the skill. On the post-survey, the majority of the non-

user group (n=21, 100%) and user group (n=8, 89%) incorrectly identified the skill. In 

addition, the distributions of the non-user pre-survey and user post-survey were similar 

while the distribution of the non-user post-survey and user pre-survey were similar.  
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Figure 13. Pre-post percentage scores for knowledge of the rational counting 

numeracy skill for both groups.  

 

Item #45, ordering objects. On the pre-survey, the majority of the non-user group 

(n=15, 75%) and the user group (n=17, 85%) correctly identified the skill. On the post-

survey, the majority of the non-user group (n=19, 90%) and user group (n=8, 89%) 

correctly identified the skill. In addition, distributions between the groups was similar.  

Figure 14. Pre-post percentage scores for knowledge of the ordering objects 

numeracy skill for both groups. 

 

Item #46, measurement units. On the pre-survey, the majority of the non-user 

group (n=16, 80%) and the user group (n=14, 74%) correctly identified the skill. On the 

post-survey , the majority of the non-user group (n=17, 81%) and user group (n=6, 67%) 

correctly identified the skill. In addition, distributions between the groups was similar.  
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Figure 15. Pre-post percentage scores for knowledge of the measurement units 

Kindergarten numeracy skill for both group. 

 

Matched Pair Data  

For the non-user group, average mean scores increased in the area of kindergarten 

rote counting (+0.238), and ordering objects (+0.191). Scores decreased in kindergarten 

rational counting(-0.143) and stayed the same for measurement units. Rational counting 

had the lowest post-mean score. Ordering objects had the highest. The largest change in 

post-mean score was in rote counting. The smallest was in measurement units. 

For the user group, average mean scores decreased in the area of kindergarten rote 

counting(-0.222) and increased in kindergarten rational counting (+0.111)and 

measurement units (+0.111). Average mean score stayed the same in the area of ordering. 

Rational counting had the lowest post-mean score. Ordering objects had the highest. The 

largest change in post-mean score was in rote counting. The smallest was in ordering 

objects. 
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Table 4. Matched pair analysis of pre and post-survey kindergarten skills: mean 

and standard deviation (SD).  

Kindergarten 
Skills 

Non-user group User Group 
Pre Post Pre Post 

Mean SD Mean SD Mean SD Mean SD 
43. Rote counting 0.333 0.483 0.571 0.507 0.778 0.441 0.556 0.527 
44. Rational counting 0.143 0.359 0.0 0.0 0.0 0.0 0.111 0.333 
45. Ordering objects 0.714 0.463 0.905 0.301 0.889 0.333 0.889 0.333 
46. Measurement 0.190 0.402 0.190 0.402 0.222 0.441 0.333 0.5 

 
Summary Numeracy Knowledge 

Preschool Counting  

For individual counting items, the majority of both groups correctly identified one 

to one correspondence and rational counting on the pre-survey. However, in the area of 

preschool rote counting, the majority of the non-user group incorrectly identify this skill. 

While the majority of the user group correctly identified this skill. On the post-survey, the 

non-user group had a higher percentage of correct items for one to one correspondence 

while the user group had a higher percentage of correct items for rote counting and 

rational counting. For rote counting, the percentage of the non-user group that correctly 

identified this skill decreased while the percentage of the user group increased. 

According to matched pair data, rote counting had the lowest pre-mean and post-

mean scores except for the user post score. The non-user group decreased in mean scores 

while the user group had their largest increase in mean scores in this counting area. In 

addition, the non-user group’s highest mean score was in rational counting. However, 

both groups had a similar post-mean score. Rational counting was both groups smallest 

change in mean scores. Both groups had the smallest change in mean scores in the 

rational counting skill. The non-user group’s largest negative mean change was in one to 
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one correspondence. However, the user group had their lowest post-mean score in this 

area.  

Preschool Measurement  

On the pre-survey, the majority of both groups correctly identified all 

measurement areas except for exploring measurement. The user group’s majority was 

evenly split between correctly and incorrectly identifying this skill. On the post-survey, 

the majority of both groups correctly identified all measurement areas except for 

exploring measurement. The non-user group’s majority was evenly split between 

correctly and incorrectly identifying the skill. The non-user group had a higher 

percentage of correct items for non-standard units, standard units, and comparing objects. 

The user group had a higher percentage of correct items for exploring measurement. 

According to matched pair data, comparing objects had the highest pre-mean and 

post-mean score. However, both groups had a decrease in mean scores. Exploring 

measurement had the lowest post-mean score for both groups. This was the largest mean 

change for the non-user group and the smallest change for the user group. For non-

standard units, the user groups had their largest mean change in this area while the non-

user group had their smallest.  

Kindergarten Skills 

On the pre-survey, the majority of the non-user group incorrectly identified rote 

counting. While the majority of the user group correctly identified it. The majority of 

both groups incorrectly identified rational counting and measurement units and correctly 

identified ordering of objects. On the post-survey, the majority of both groups correctly 

identified rote counting and ordering objects. They incorrectly identified rational 
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counting and measurement units. The non-user group had a 1% higher percentage of 

correctly identifying rote counting and ordering objects than the user group. The user 

group had a higher percentage of correct items for rational counting and measurement 

units than the non-user group. 

According to matched pair data, rational counting had the lowest pre-mean and 

post-mean scores for both groups. In this area, average mean scores decreased for the 

non-user group and increased for the user. Ordering objects had the highest pre-mean and 

post-mean scores. The average mean scores increased for the non-user group while the 

user group had no change. Rote counting had the largest change in mean scores for both 

groups. However, average mean scores increased for the non-user group and decreased 

for the user group. For the non-user group, the smallest change in mean score was in the 

area of measurement. For the user group it was ordering objects. 

Research Question #2: How do preschool parents perceive their 

responsibility in their child’s numeracy development? Do they experience obstacles 

that interfere with supporting their child’s numeracy development? Do they feel 

confident in their ability to provide support for their child? Do preschool parents 

feel the need for additional support? 

Parents’ numeracy perceptions were examined through parents’ feelings, 

confidence, and need for support in early numeracy skills. Parents’ feelings were grouped 

by responsibilities of numeracy development and obstacles that might impact numeracy 

development. Parents’ confidence in supporting their child’s numeracy development and 

the need for additional numeracy support were grouped by counting and measurements 

skills. Each area of perception was examined individually to determine possible 
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influences of the micro videos. (See Appendix E for complete pre and post survey 

percentage data from both groups.) 

Parent’s Perceptions: Feelings 

Pre-survey and Post-survey 

Responsibility of numeracy development. On the pre-survey, item #1, feeling 

that early numeracy development is solely the responsibility of the school system was 

marked strongly disagree (n=15, 38%) and disagree (n=14, 35%) by the majority or 

participants. However, the non-user group had a higher percentage that strongly 

disagreed (n=6, 45%) while the user group had a higher percentage of disagree (n=8, 

40%). On the post-survey, the majority of both groups shifted away from strongly 

disagree (n=7, 23%) to neither agree nor disagree (n=7, 23%). However, the majority of 

the non-user group selected disagree (n=9, 43%) while the majority of the user group’s 

selected neither disagree nor agree (n=5, 56%). 

Item #2, joint effort. In the area of feeling that early numeracy development is a 

joint effort between the school system and the family, the majority of the non-user group 

(n=11, 52%) reported agree on the pre-survey while the majority of the user group (n=13, 

65%) reported strongly agree. On the post-survey, the distributions were similar between 

the groups. However, the user group’s majority shifted from strongly agree to agree (n=5, 

56%).  

Item #3, family responsibility. On the pre-survey, feelings that early numeracy 

development is solely the responsibility of the family, the majority of the participants 

from the non-user group selected disagree (n=7, 33%) and the majority of the user group 

selected neither agree nor disagree (n=11, 55%). On the post-survey, the majority of the 
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non-user group selected disagree (n=11, 52%). The user group had a similar distribution 

to their pre-survey. 

Matched Pair Data 

Responsibility of numeracy development. For the non-user group, all average 

mean scores increased for the non-user group in school system responsibility (+0.25), 

joint effort (+0.047) and family responsibility (+0.19). All average mean scores for the 

user group increased in school system responsibility (+0.445), and family responsibility 

(+0.111). Item #2, joint effort, had no change in average mean scores for the user group. 

School responsibility had the lowest mean score and joint effort had the highest. The 

largest change in mean scores was observed for the user group in school responsibility.  

Table 5. Matched pair analysis of pre and post-survey feelings: responsibility data: 

mean and standard deviation (SD).  

Responsibilities Non-user Group User Group 
Pre Post Pre Post 

Mean SD Mean SD Mean SD Mean SD 
1. School system 1.9 1.021 2.15 1.137 2.333 0.866 2.778 1.093 
2. Joint effort 4.286 0.902 4.333 0.730 4.444 0.882 4.444 0.527 
3. Family 2.429 1.165 2.619 0.921 3 0.5 3.111 0.601 

 
Pre-survey and Post-survey  

Obstacles that might impact numeracy development. Item #4, math support. 

On the pre-survey, the majority noted neither agree nor disagree (n=19, 46%). However, 

the user group did have a higher percentage of participants (n=11, 55%) that selected this 

category. On the post-survey, the majority of both groups shifted to agree (n=18, 60%).  

Item #5, ability to understand support. On the pre-survey, the majority noted 

neither agree nor disagree (n=21, 53%) for ease of understanding the material sent home. 

However, the user group had a higher majority percentage in this category. On the post-
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survey, the majority of both groups selected agree (n=14, 47%). The distributions were 

similar between the two groups, except for one participant from the user group that 

selected strongly disagree (n=1,11%).  

Item #7, enough time. Participants noted their feelings of having enough time to 

help their child succeed in school with agree (n=22, 54%) on the pre-survey. However, 

the non-user group had a higher majority percentage in this category. On the post-survey, 

the non-user group had a similar distribution. However, for the user group, the 

distribution of responses fanned out. The majority selected strongly agree (n=4, 44%), 

but also had responses in all of the other category expect for strongly disagree.  

Matched Paired Data 

Obstacles that might impact numeracy development. The non-user group 

showed an increase in ability to understand (+0.524), math support from the teacher 

(+0.381) and enough time (+0.143). The average mean scores increased for the user 

group in math support from the teacher (+0.222), and ability to understand (+0.223), but 

decreased in enough time (-0.222). Enough time had the highest mean score while 

receives math support had the lowest. Understanding the math support had the largest 

mean change for both groups. 

Table 6. Matched pair analysis of pre and post-survey feelings: obstacles data: mean 

and standard deviation (SD).  

Obstacles Non-user Group User Group 
Pre Post Pre Post 

Mean SD Mean SD Mean SD Mean SD 
4. Math support sent 3.381 1.117 3.762 0.831 3.222 0.833 3.444 1.014 
5. Ability to 

understand 
3.619 1.117 4.143 0.727 3.444 0.527 3.667 1.225 

7. Enough time 4.19 0.873 4.333 0.577 4.222 0.667 4.0 1.118 
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Parent’s Perceptions: Confidence  

Pre-survey and Post-survey 

Counting confidence. Item 8#, rote counting. The majority of both groups’(n=31, 

80%,) strongly agree and agree in feeling confident in supporting rote counting. 

However, the non-user group had 47% (n=9) that strongly agreed and 0% that strongly 

disagreed and disagreed. While the user group had 50% (n=10) that agreed and a total of 

5% (n=1) for strongly disagree. On the post-survey , the non-user group became more left 

skewed with the majority selecting strongly agree (n= 10, 48%). The user group was 

evenly split between neither agree nor disagree, agree, and strongly agree.  

Item #9, rational counting. The participants indicated that they agree (n=21, 54%) 

with confidence in their ability to support rational counting. On the post-survey, the non-

user group shifted to a left skewed distribution with the majority selecting strongly agree 

(n= 9, 43%). The majority of the user group selected agree (n=4, 44%). 

Item # 10, one to one correspondence. Most participants marked agree (n=20, 

51%) in feeling confident on the pre-survey. On the post-survey, the distribution of both 

groups became left skewed with the majority of both groups selecting strongly agree. 

Item #11, counting objects. The participants selected agree (n=21, 53%) and 

strongly agree (n=16, 40%) in their confidence in counting objects. On the post-survey, 

the non-user group had participants that selected strongly disagree (n=1, 5%) and 

disagree (n=1, 5%) unlike the user group. However, the majority of both groups selected 

agree and strongly agree.  
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measurement (n=4, 80%), non-standard units (n=3, 60%), and standards units (n=3, 

60%).  

Figure 16. Percentage post-survey response for preschool skills (one to one 

correspondence and exploring measurement) for top viewers and other viewers. 

 

Figure 17. Percentage post-survey response for preschool skills (one to one 

correspondence and exploring measurement) for top viewers and other viewers. 

 

In the area of support and confidence, individual items were combined for a larger 

picture of feelings. The top viewers’ majority strongly agreed ( n=17, 43%) for feeling 

confident in supporting their child’s numeracy development while the other viewer’s 

majority selected agree (n=27, 53%). For support, the majority of top viewers agreed 

(n=17, 68%) to wanting more support while the other viewers neither agreed nor 

disagree(n=13, 81%). 
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Table 17. Percentage post-survey response for all confidence and support items for 

top viewers and other viewers. Strongly disagree (SD), disagree (D), neither disagree 

nor agree (N), agree (A), and strongly agree (SA).  

 Top Viewers Other Viewers 
 SD D N A SA SD D N A SA 

Total confidence 
Post 0% 0% 33% 25% 43% 0% 0% 9% 53% 38% 

Total support 
Post 0% 0% 3% 68% 30% 0% 0% 81% 6% 13% 

 
In the area of home activities, individual items were combined for a larger picture 

of home activities. The data was diverse for both groups. However, the other viewers had 

a higher percentage of daily occurrences (n=27, 57%) while the top viewers had 29% 

(n=14) selected daily. 

Figure 18. Percentage post-survey response for all home activities for top viewers 

and other viewers. 

 

Summary Micro Videos  

The post-survey data showed that an average of 5 videos were watched. However, 

according to YouTube analytics, an average of 3 videos were actually watched by the 

participants who completed the post-survey. The majority of the participants stated the 

videos were easy to follow and easily accessible. They reported the videos helped them 
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feel connected to the preschool program and understand math concepts as well as 

provided information on new math activities. The participants were split on their 

preference for a video format. All participants indicated they would recommend the 

videos to other parents and would be interested in videos that addressed literacy skills.  

Data from YouTube Analytics found video #1 had the highest viewings while 

videos #5 and #6 had the lowest. Video #4 had the highest percentage of participants 

watching the entire clip. However, the video with the most total time viewed was video 

#1 followed by video #2. The majority of the participants watched video #1 more than 

once while all other videos were watched once by the majority. A total of 78 views from 

all the videos were reported. After the video link was provided, most participants 

watched the video within 3 days using a mobile device. The response rate for the pop-up 

comment cards that were presented after a video was viewed was low, nonetheless, most 

participants felt good about the overall effectiveness of the videos, their understanding of 

the skills, and the video presenters. All comment cards were marked good or very good. 

When comparing the top viewers to the other viewers differences were noted. The 

majority of top viewers correctly identified one to one correspondence, non-standard 

units, and standard units. The majority of the other viewers incorrectly identified one to 

one correspondence, exploring measurement, non-standard units, and standards units. In 

the area of support and confidence, the majority of top viewers strongly agreed in feeling 

confidence but selected agreed to wanting more support. The majority of other viewers 

agreed in feeling confidence and neither agreed nor disagreed to wanted additional 

support. In the area of home activities, the data was diverse for both groups while both 
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group’s majority reported daily occurrences, the other viewer group had a higher 

percentage. 

Chapter Summary 

Information gathered from the participants has provided further insight about 

parent’s perceptions, home activities, and numeracy skill knowledge. In addition, 

information gathered about the micro videos can now direct future programs and 

developments. This will be discussed more thoroughly in the next chapter. 

 

  



 97 

CHAPTER FIVE: DISCUSSION AND FUTURE RESEARCH CONSIDERATION 

Introduction 

As stated in chapter one, the purpose of this study was to attempt to provide a 

parent involvement tool for early numeracy knowledge through easily accessibly short, 

micro videos provided on the internet. The anticipation for the study was that this 

information could provide further insight on ways to overcome current obstacles to 

parents’ home-based numeracy knowledge and skills and to provide opportunities parent 

involvement that are more accessible. In addition, study data could also provide insight 

on the design of short web-based videos as a parent involvement tool. 

The impact of the micro videos was analyzed through four different research 

questions. These questions addressed the impact of the videos on parental numeracy skill 

knowledge, parental perceptions of early numeracy skills, home activities, and parental 

perceptions of the micro videos. In this chapter, the findings and implications of each of 

the research questions are discussed. Then, the study limitations and future research 

considerations are examined.  

Research Question #1: Do preschool parents understand the concepts of 

early numeracy skills like counting and measurement? 

Findings: Numeracy Knowledge 

A clear relationship between watching micro numeracy videos and numeracy skill 

knowledge was not seen. In addition, unexpected associations were also revealed. For 

preschool numeracy skills, the majority of both groups correctly identified rational 

counting, nonstandard units, standard units, and comparing objects. The majority of the 

user group also correctly identified rote counting and exploring measurement. While the 
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majority of the non-users groups correctly identified one to one correspondence. For 

kindergarten numeracy skills, the majority of both groups correctly identified rote 

counting and ordering objects. They incorrectly identified rational counting and 

measurement units. However, the user group had a larger percentage of participants who 

correctly identified this skill. 

In the area of preschool rote counting, the user group had a higher post-survey 

percentage that selected the correct answer. In addition, average mean scores increased 

for the user group and decreased for the non-user group. However, for kindergarten rote 

counting average mean scores increased for the non-user group but decreased for the user 

group.  

In the area of preschool one to one correspondence, both groups decreased in 

mean scores. However, the majority of the user group incorrectly identified this skill on 

the post-survey while the majority of the non-user group correctly identified this skill. 

Preschool rational counting had the smallest change in scores for both groups. For 

kindergarten rational counting, the user group had an increase in mean scores while the 

non-users group had a decrease. For both groups, their lowest post mean scores were in 

this area.  

Preschool comparing objects had the highest pre and post mean scores for 

preschool measurement items while preschool exploring measurement had the lowest. 

Exploring measurement also had the largest negative change in mean scores for the non-

user group and the smallest for the user group. Kindergarten ordering objects had the 

highest pre and post mean scores for both groups in kindergarten skills. Preschool 
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nonstandard units had the largest negative change in mean scores for users and the 

smallest change for non-users.  

Implications  

According to the data provided by this study, the videos positively impacted 

parent’s numeracy knowledge in the area of preschool rote counting, preschool exploring 

measurement, kindergarten rational counting, and kindergarten measurement units. 

However, the videos negatively impacted preschool one to one correspondence, 

kindergarten rote counting, and preschool nonstandard units. Both groups had their 

highest percentage of correctly identifying the skills in the area of comparing objects and 

ordering objects. 

Overall, additional clear and concise information needs to be provided especially 

in the areas of preschool one to one correspondence, kindergarten rote counting, and 

preschool nonstandard units. For preschool one to one correspondence, the majority of 

participants who selected the incorrect skill confused one to one correspondence with 

matching quantities to written numerals. For preschool nonstandard units, the majority of 

participants who selected the incorrect skill confused nonstandard units with ordering 

objects by size. Lastly, for kindergarten rote counting, the majority of participants 

thought their child should be able to count to 100 instead of 20. 

This overestimation of numeracy skills is important factor to considered. Zippert 

& Ramani (2017) found when parents overestimate their child’s abilities a higher rate of 

advanced activities were reported in the home. This can lead to inappropriate practices in 

the home environment that do not effectively support the child’s numeracy development. 
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This information can be used to improve the design of the micro videos for future 

programs. More time allotted for skill discussion is necessary. This could be in the form 

of a separate video that addresses the numeracy skill’s definition, developmental 

continuum process, and typical behaviors/expectations. In addition, a website could be 

developed that houses the videos. This website could include written information 

attached to each video about the numeracy skills as well as a developmental sequence of 

typical skill development.  

Research Question #2: How do preschool parents perceive their 

responsibility in their child’s numeracy development? Do they experience obstacles 

that interfere with supporting their child’s numeracy development? Do preschool 

parents feel the need for additional support? Do they feel confident in their ability to 

provide support for their child?  

Findings: Parent’s Perceptions 

Feelings 

Responsibility of numeracy development. Changes for the participants seemed 

to develop in terms of their feelings of numeracy responsibility. On the pre-survey, the 

participants indicated that they felt numeracy development was not the sole responsibility 

of the school system nor the family. They felt it is a joint effort between both the school 

system and family. On the post-survey, for the user group, they felt unsure about the 

family or the school having sole responsibility. For the family having sole responsibility, 

the non-user group shifted away from strongly disagreeing to disagreeing. In addition, 

some participants selected strongly agree or agree with the school or family having sole 

responsibility. This was an unexpected finding. This information might indicate an 
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unsure feeling in terms of responsibility or a change in responsibility feelings after their 

child attended school longer.  

Obstacles that might impact numeracy development. On the pre-survey, the 

participants indicated an unsure feeling about if math support was sent home with their 

child. It is unclear if the participant understood what math support meant. However, on 

the post-survey, the majority of both groups agreed with this statement. For the non-user 

group, it is presumed they received some sort of numeracy support from their classroom 

teacher. In addition, they agreed they were able to understand the support sent home. One 

participant indicated strongly disagreeing with the able to understand. However, it is 

unclear if this is related to the videos or the child’s school. The data from the user group 

in having enough time became more dispersed on the post survey. This might indicate a 

realization of time constraints when the videos were implemented causing the parents to 

dedicate time to the videos and activities.  

Parent’s Confidence 

An important observation was noted on the pre-survey. A participant of the user 

group reported having low confidence in all areas except one to one correspondence, 

counting objects, and comparing objects. This did not show up on the post survey. 

However, on the post survey, the non-user group had a participant who showed low 

confidence in all measurement items. For the non-user group, this impacted the mean 

scores which showed a decreased in rote counting and one to one correspondence. Even 

though the majority of the non-user group actually gained confidence in all areas. In fact, 

all of the non-user’s mean scores decreased in all confidence counting items and 
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increased in all confident measurement items. The user group’s confident mean scores 

increased in all areas except for counting objects which had no change.  

Rote counting and counting objects had the highest confidence score for the non-

users. However, rote counting had the lowest confidence for users. Counting objects also 

had the highest confidence score for users. Rational counting and one to one 

correspondence had the lowest confidence score for the non-users group. For 

measurement items, comparing objects had the highest confidence mean score for both 

groups while nonstandard units had the lowest.  

Parent’s Support 

Differences were noted on pre-survey between the two groups. The majority of 

the non-user group selected neither disagree nor agree for most items while the user 

group selected agree. This indicated a higher percentage of non-user group participants 

disagreeing with needing additional support. In addition, according to post data means, 

the user group had higher post mean scores in all areas except for confidence in 

supporting child’s math development. Again, this indicates a higher proportion of 

participants in the user group wanting help. For the non-user group, average mean scores 

decreased in all areas expect for item #6, confidence in supporting child’s math 

development which had an increase in mean scores. The user group had an increase in 

mean scores for counting objects and comparing objects. No change in average mean 

scores was noted for rote counting, rational counting, and nonstandard units. Decreases 

were seen in the areas of feeling confident in supporting child’s math development, one 

to one correspondence, exploring measurement, and standard units.  
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For the non-user group, the lowest post mean support scores were in counting 

objects and exploring measurement. For the user group, the lowest post mean score was 

in counting objects, and comparing objects. This means the participants felt additional 

support was not needed in these areas. However, for the user group, their highest 

counting support mean was in rote counting and nonstandard units. This meant the group 

wanted additional support in these areas.  

Implications 

From this data, it seems both groups changed their views throughout the study. 

The majority believed that a child’s numeracy development is a joint effort between the 

school system and the family. However, they became unsure if the school or the family 

should have sole responsibility. The user group did have a large shift from disagree to 

neither disagree nor agree for the school system having sole responsibility. This might 

have been influenced by the timing of the survey. Parental views may change after their 

child has attended school for a longer period of time. On the post survey, more 

participants indicated that math support was sent home by the child’s teacher. The non-

user group majority felt they had enough time to support their child’s development. 

However, the user group’s data become more disperse. This might have been influenced 

by the micro videos. Through providing the videos, parents could have become more 

mindful of their time and possible constraints or freedoms. For future studies, it is 

important to investigate the views of participants who felt the school system had sole 

responsibility. This might influence their parent involvement rates and views. In addition, 

the one user participant who strongly disagreed with the ability to understand math 
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support sent home needs to be scrutinized for the source of the math support. Are they 

referring to the videos or math support from the school system?  

In terms of confidence, the user group’s confidence grew in all areas but counting 

objects. They also had higher post mean average scores in all areas but rote counting and 

exploring measurement. The nonuser group’s confidence decreased in all counting areas. 

This data supports the videos had a positive association with numeracy confidence 

especially counting confidence. The videos themselves could be directly related to this 

boost in confidence; or the videos could have validated what the parents were already 

doing in the home thus improving confidence. In addition, the data gathered indicates that 

parents are most confident in the area of counting objects and comparing objects. The 

user group had the lowest confidence in the area of rote counting and nonstandard units. 

These areas need to be addressed in future parent programs. More videos or information 

might be warranted in these areas to improve parent’s confidence in supporting their 

child’s numeracy needs. Furthermore, the current design of the videos that support these 

skills might need to be analyzed for improvements.  

Similar to the confidence data, rote counting and nonstandard units were the 

highest areas of support need reported by the participants. The user group had a greater 

percentage of participants who felt they needed additional support. Even though this 

percentage decreased post use, it was still higher than the non-user group. This could 

represent a confounding factor. The participants who felt they needed additional support 

might have been more motivated to complete the study and watch the videos. In addition, 

post survey results indicated the user group participants wanted additional support post 

study as well. However, another aspect could be that since the non-user group didn’t 
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watch the videos, they might not have realized they needed additional help. Through this 

study, the user group might have become more self-aware of their need for additional 

help.  

Research Question #3: How are parents interacting with their child in the 

home environment? 

Findings 

According to pre-survey data, most counting activities were reported by the 

majority of occurring daily. While most measurement activities were reported as never 

occurring. On the post-survey, this was true again for the counting items. While the 

occurrences for most measurement items increased for both groups. The user group had 

higher percentage of occurrence for all counting activities. However, in the area of 

wrote/talked about numbers, counted out loud, and touched objects, the user group had a 

higher percentage of occurrences on the pre survey as well.  

For counted objects and counted during a physical activity, the non-user group 

had a higher percentage of occurrences on the presurvey. However, on the post survey, 

the users did in those areas. Matched pair data also showed the user groups had higher 

pre and post mean scores in most counting activities. They also had a larger increase in 

mean scores. For touched objects while counting, the user group had a lower pre mean 

score but a higher post mean score that the nonuser group. For counted during a physical 

activity, the non-user group had a higher pre and post mean score than the user group. 

However, for both of these items, the user group had a larger increase in mean scores. 

Board games had the lowest mean scores for both groups. Counted objects had the 

highest post mean score but no mean change for both groups. 
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For measurement activity on the post survey, the non-users groups had a higher 

percentage of occurrences of measurement activities except for cooked with child. In 

addition, matched pair data showed the non-user group had increases in all measurement 

activity items. While the user group had increases in all measurement areas expect 

exploring measurement. Non-users had a higher pre and post mean score in the area of 

measurement vocabulary, nonstandard unit, and standard units. In all of these areas, the 

user group had a larger increase in mean scores. For exploring volume, the user group 

had a higher pre mean score. While the non-users had a higher post mean score and a 

larger increase in mean scores. In the area of cooking with child, the user group had a 

higher pre and post mean score. However, the non-users group had a larger increase in 

mean scores. 

 Measurement vocabulary had the highest post mean score for both groups. 

Nonstandard units had the lowest post mean score but increased for the non-users group. 

While exploring volume had the lowest post mean score for the user group. Counting 

during a physical activity and nonstandard units had the largest increase in mean scores 

for both groups. However, for the user group, their largest increase in mean scores was 

also seen in standard units. 

Implications  

Counting activities occurred more often than measurement activities. However, 

the occurrences of most activities increased for both groups. The user group had higher 

percentage of occurrences for all counting activities expect counting during a physical 

activity. However, the user group had their highest increase in mean scores in this area. 

The second highest increase in mean scores for the user group was in touched objects 
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while counting. The user group had 88% of the participants reported daily use compared 

to 43% of the nonuser group. Talked about numbers was reported as occurring daily by 

88% of the user group compared to 62% of the nonuser group. Counted out loud was 

reported as occurring daily by 88% of the user group compared to 67% of the nonuser 

group. Counted objects was reported as occurring daily by 88% of the user group 

compared to 71% of the nonuser group. Lastly, the user group’s majority reported 

wrote/traced numbers as occurring 2 to 5 times as week compared to the nonuser group 

majority who reported once a week. This data collected supports the videos were 

associated with an increase in counting activities in the home.  

In terms of measurement activities, the user group had a larger increase in mean 

scores for all in home activities except for explored volume and cooking. This was 

unexpected since three of the videos contain cooking activities. However, the user group 

did report a higher occurrence of this skill on the presurvey. This also could be related to 

cooking skills of the parents which were not addressed in this study. For exploring 

measurement, the user group had a higher pre-mean score. While the nonuser group had a 

higher post mean score and a larger increase in mean score. This might show the videos 

were not effective in increasing exploring measurement activities. Even though cooking 

can be an effective way to explore measurement through a child’s natural daily routine, it 

might not suite parents of young children. Additional activities like exploring 

measurement during bath time or sand play might need to be incorporated in future 

programs.  
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Comparison of Numeracy Skill Knowledge, Perceptions, and Home Activities 

When comparing perceptions, numeracy skill knowledge, and home activities, 

trends emerged in the data. Rote counting had the highest need for support from both 

groups. However, non-users had the highest confidence and lowest percentage of correct 

answers in this area. The users had a lower confidence and a higher percentage that 

selected the correct answer. It seems the non-users group might have had a false sense of 

confidence in this area.  

Kindergarten rational counting had the lowest percentage of correct items for both 

groups. The non-user group reported wanting support in this area and having low 

confidence in this area. In addition, they wanted more support in one to one 

correspondence which was reported as one of their lowest confident areas. However, on 

the preschool one to one correspondence skills, the majority got the question correct. 

Therefore, both of these areas should be addressed on future studies.  

For exploring measurement, both groups struggled with identifying the preschool 

skills. In addition, both groups reported low confidence and wanting addition support in 

nonstandard units and standards. A strength of both groups was counting objects and 

comparing objects. For both groups, this was the least area of wanting support, one of the 

highest confidence areas, and highest percentage of preschool skills and kindergarten 

skills identified as correct.  
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Research Question #4: Can parent’s early numeracy education and practices 

be influenced by short web-based videos? 

Findings: Micro Videos 

According to the participants, the videos were easily accessible and easy to 

follow. The videos helped them understand numeracy concepts. However, the 

participants were split between a preference for a video format or another means. In 

addition, they showed interest in additional videos that would target literacy skills.  

According to the YouTube analytics, video #1 had the highest viewings and the 

video most watched more than once. In addition, the most time spent by the participants 

was for video #1 and #2. These videos addressed counting skills and physical activity. 

The majority of the videos were watched once. Video #4 had the highest percentage of 

watching the entire video but the lowest watched more than once percentage. This video 

addressed exploring measurement and cooking. Out of the 21 participants, a total of 78 

views were reported. Most of the videos were watched within 3 days of becoming 

available. However, one participant waited up to 72 days. Mobile devices were the most 

used device to watch the videos. In addition, the comment cards that were completed all 

had positive remarks. 

When comparing the top viewers to the other viewers differences were noted. The 

top viewers majority correctly identified more preschool skills. They also had a higher 

percentage of strongly confident in their child numeracy development and a higher 

percentage wanting more support than the other viewer group. However, in the area of 

home activities, the other viewer group had a higher percentage had a higher percentage 

of daily activities.  
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Implications  

Of the participants that watched the videos, they had positive comments and 

valued the videos. However, it is unclear if the same reaction would have been expected 

if the numeracy information was delivered in a different format. The physical counting 

activities were watched more than the measurement videos. However, it is uncertain if 

this is due to the content or the timing of the videos. If the measurement videos were 

available before the counting videos, the results might have changed. In addition, the 

YouTube analytics did provide an effective tool to analyze viewership and success of the 

videos. This information can be used for future developments and videos. Important 

components would be analyzing the length of videos watched, and times watched. 

Furthermore, YouTube analytics also provided information on the top viewers. This 

group reported higher confidence, higher rates of wanting support, and higher 

percentages of identifying the preschool skill. However, these constructs could have 

contributed to them watching the videos at higher rates and could be a confounding 

variable. Preschool parents that are more open to parental support might be more likely to 

watch the videos and gain information from them. Future studies might need to focus on 

parents buying into the need for support and the value of parent involvement as a tool to 

help their child succeed in numeracy development.  

Discussion 

The findings from this study coincide and support findings from other studies. 

When looking at numeracy skill knowledge, the majority of participants thought their 

child should be able to count to 100 by Kindergarten. However, according to the State of 

Kentucky’s Kindergarten readiness guidelines, the goal is to count to 30. This 
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discrepancy can lead to advance numeracy activity outside the child’s zone of proximal 

development. Zippert & Ramani (2017) found when parents overestimate their child’s 

abilities, a higher rate of advanced activities were reported in the home. This can lead to 

inappropriate practices in the home environment that do not effectively support the 

child’s numeracy development. 

The user’s group gained confidence in most areas. This finding was expected 

since parents have reported gaining confidence through parenting programs such as PBS 

KIDS Lab (McCarthy et al., 2013). Home activities were found to be occurring especially 

counting activities. Counting objects was one of the most frequent activities that took 

place. This also supports the findings of Thompson, Napilo, & Purpura (2016) who found 

counting was one of the most popular numeracy activities that occurred in the home.  

Design and Feedback on the Numeracy Videos 

In reference to the video design, the user group majority reported enjoying the 

ideas provided by the videos. This seems to be another important component. In a 

previous study, videos provided through a blog based parent involvement tool also found 

parents enjoyed new ideas on how to support their children’s needs (Ozcinar & Ekizoglu, 

2013). 

The individual links provided to each participant allowed the opportunity to track 

usage data. This information can be used to observe trends of certain videos and compare 

videos possible effects based on times watched. In addition, videos in which the entire 

clip is viewed would be presumed as more effective than videos watch for a couple of 

seconds.  
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The cognitive process load of the learners seemed to be effective. Participants 

reported they were easily accessible and easy to follow. However, with additional 

redesigning of the videos, the timing and length of the video needs to be addressed. 

Current research recognizes these elements as important components (Deng, Shao, Tang 

& Qin, 2014; Snelson & Elison-Bowers, 2007). According to this study’s data, additional 

instruction in the area of skill knowledge is warranted. However, when adding additional 

instruction, the length of the videos needs to be considered. Splitting up the videos into 

smaller chucks might be of benefit versus extending the video. 

In addition, future development using students from the child’s classroom might 

increase the likelihood of viewage. This was observed by Walsh et al. (2014) who 

implemented newsletters DVD. In that study, the children enjoyed seeing themselves and 

their classmates multiple times. Another improvement to the videos could be to add 

explicit text or audio instructions to provide more clarity on how to use the videos and 

their format. This might improve the effectiveness of the videos in educating parents on 

the numeracy skills and the skills’ developmental continuum.  

Limitations  

When analyzing data from this study, limitations were noted. This study did have 

a high attrition rate and a low rate of willingness to participate. The presurvey was sent 

out to 320 families. However, only 68 parents provided consent. From this group, data 

from 41 participants were available post study. In addition, a total of 20 participants 

watched the videos and 10 completed the post survey. The participants provided 

information on parent perceptions, numeracy knowledge and home activities occurrences. 

For this study, an instrumental case study design was implemented. Therefore, it is not 
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generalizable to a larger population, but the findings do suggest additional questions, 

such as a comparative study between the micro videos and other media forms of parental 

numeracy supports that might be sent home to practice those skills. 

In addition, the demographics of the case study participants were similar but 

might not represent a larger population of preschool parents. In addition, the members of 

the user group might differ in self-motivation and interest traits from that of the non-user 

group. The user group did have a higher percentage of parents wanting additional 

numeracy support than the non-user group. Their desire to watch the videos and finish the 

study might have influence their desire to watch the videos. This could have contributed 

to some of the positive effects from the micro videos.  

Finally, as part of the study design, the participants were required to have access 

to the internet. This might have excluded or included participants based on this 

requirement. Income or views of technology could also have influenced their 

participation.  

Significance of Study 

From this study, additional research data is provided on early numeracy practices 

and knowledge of parents. As stated in the literature section, this is an area lacking in 

research studies. According to this case study, parents who seemed motived through 

wanting more support seemed to watch the videos and had changes in their perceptions, 

and home activities. However, motivating parents to want support is an important piece 

to most programs and needs to be addressed.  

This information can be used to design future research studies and programs. 

Micro videos might provide another outlet for such programs. In addition, information 
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derived from the micro videos and YouTube analytics can be incorporated to improve 

current practices. Data obtained from YouTube analytics provided detailed information 

of participants usage such as times watched, and length of video watched. This 

information provided insight on the reception of the videos. Some videos were watched 

multiple times and others just once. This provided information on what videos might be 

successful and what videos might need to be redesigned.  

According to data from this case study, the videos seemed to increase parent 

confidence and home activities occurrences. However, educating parents through the 

micro videos on preschool and numeracy skills need to be improve especially in the area 

of preschool one to one correspondence, kindergarten rational counting and kindergarten 

units of measurement. The videos seems to miss the mark on educating about numeracy 

skills. In addition, alternating the physical activity videos with the measurement cooking 

videos should be implemented to get a better understanding if one type of video is 

preferred over the other. Lastly, parents who seemed motived through wanting for 

support seemed to watch the videos and have changes in their perceptions and home 

activities.  

YouTube analytics can help other programs and entities to track if and how 

videos are watched. In addition, some parents are still indicating a need for support. 

Micro videos might provide another outlet for such programs. 

Future Research 

Additional research is needed to explore and expand upon the findings from this 

study. The effectiveness of the videos might be obtained through other means as well. 

Even though face to face versus online presentation have shown similar results 
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(Beschorner, 2013) additional research needs to investigate if this holds true for this 

subject area as well.  

In addition, a study that focuses on the male perceptions only is needed. 

Recruitment for this type of study will need to be well thought out and planned. 

Additional videos that address other areas of development might be needed as well. 

Participants from this study indicated wanting additional videos for early literacy skills. 

However, areas such as fine motor and social emotional development might be of benefit 

as well.  

This study also suggests possible future research on scaffolding parental 

involvement through intentional teacher practices. For example, how might the 

introduction of these micro videos be introduced as numeracy home support from day 

one affect the parents’ numeracy knowledge and skills and their confidence about 

practicing them? Intentional planning and designing is imperative to get parents onboard 

with wanting to be involved in their child’s numeracy development.  

A more detailed qualitative, design-based research study might focus on the 

content of the micro videos. For expediency, a validation of the content for this study was 

provided by an expert review conducted by other preschool teachers. However, if a group 

of preschool and kindergarten parents were asked to view the videos, more detailed 

information, especially for kindergarten skills, could provide information on improving 

the videos that the present study seems to indicate. 

This study investigated the use of the micro videos and home based 

implementation of parental numeracy support activities. A future study could also 
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examine how or if there are improvements or changes in preschool students’ observed 

numeracy skills in a more formal achievement study. 

Summary 

A goal of this study was to educate parents in early numeracy knowledge through 

easily accessibly web-based micro videos. The ease of accessibly was important for 

parents to be able to access anywhere at any time. Positive outcomes were observed. The 

videos impacted the understanding of several preschool skills. Parental confidence grew 

as well. This change could be due to validation from the videos or the new knowledge 

provided to the parents. The participants’ indicated wanting additional support on the 

postsurvey. An increase in home numeracy activities was observed. The physical activity 

micro videos seemed to be enjoyed more than the measurement cooking micro videos. 

However, the user group did report a decrease in the amount of time available to spend 

on their child’s numeracy development. Parents might have realized they do not have as 

much time as they once thought to support their child’s development. In addition, video 

format changes are needed to clarify the definitions and expectations of numeracy skills. 

From this study, it is believed that micro videos could provide another parent 

involvement outlet that encourages parent participation in their child’s learning process 

for important numeracy knowledge and skills. However, adjustments in the videos is 

warranted to increase overall effectiveness rate. 

  



 117 

EPILOGUE  

In April 2020, this dissertation was defended during the COVID-19 epidemic. 

During this time, it became known, through YouTube analytics, that the videos created 

for this study were still being used by some of the user groups participants. Since May 1, 

2019 seventy-one additional views have taken place through 20 different personal links. 

This consisted of a total 98 minutes. The majority of the views were of video #1, rote 

counting. Videos #3, rational counting, and video #6, exploring measurement (bread in a 

bag), also had additional views. This phenomenon of parents revisiting online resources 

after the study is completed was observed by Love et al. (2016) as well. Love et al. 

(2016), who used elements of gamification in increase parent involvement, found parents 

were accessing the videos after the study. However, another interesting post-study 

observation was the majority of these additional views were by participants who did not 

watch the videos during the study. This means the personal video links were sent to the 

participants, but they did not use the link until after the study was completed.  

Figure 19. YouTube data of views after May 1, 2019. 

 

 

  

3

0

7

4

12
14

6

0

4
6 7

4 4

0

5

10

15

May
2019

Jun
2019

Jul
2019

Aug
2019

Sept
2019

Oct
2019

Nov
2019

Dec
2019

Jan
2020

Feb
2020

Mar
2020

Apr
2020

May
2020

Views Since May 1, 2019



 134 

Appendix E: Pre and Post Survey Responses for Parental Perceptions 

Table 18. Percentages of participants’ pre and post survey responses for parental 

perceptions: feelings, confidence and support. Strongly disagree (SD), disagree (D), 

neither disagree nor agree (N), agree (A), and strongly agree (SA).  

 Non-user Group User Group 
 SD D N A SA SD D N A SA 

1. School system 
Pre 45% 30% 15% 10% 0% 30% 40% 20% 10% 0% 
Post 29% 43% 10% 14% 5% 11% 22% 56% 0% 11% 

2. Joint effort 
Pre 5% 0% 0% 52% 43% 0% 0% 10% 25% 65% 
Post 0% 5% 0% 52% 43% 0% 0% 0% 56% 44% 

3. Family 
Pre 24% 33% 24% 14% 5% 0% 30% 55% 15% 0% 
Post 5% 52% 19% 24% 0% 0% 11% 67% 22% 0% 

4. Received math support from teacher 
Pre 10% 5% 38% 33% 14% 5% 5% 55% 30% 5% 
Post 0% 10% 19% 57% 14% 11% 0% 22% 67% 0% 

5. Ability to understand support sent home 
Pre 5% 5% 43% 19% 29% 0% 5% 63% 26% 5% 
Post 0% 0% 19% 48% 33% 11% 0% 22% 44% 22% 

7. Enough time 
Pre 5% 0% 0% 62% 33% 0% 0% 15% 45% 40% 
Post 0% 0% 5% 57% 38% 0% 11% 22% 22% 44% 

8. Rote counting confidence 
Pre 0% 0% 16% 47% 37% 5% 0% 20% 50% 25% 
Post 0% 10% 14% 29% 48% 0% 0% 33% 33% 33% 

9. Rational counting confidence 
Pre 0% 0% 21% 47% 32% 0% 5% 10% 60% 25% 
Post 0% 10% 14% 33% 43% 0% 0% 22% 44% 33% 

10. One to one correspondence confidence 
Pre 0% 0% 16% 47% 37% 0% 0% 20% 55% 25% 
Post 0% 10% 14% 33% 43% 0% 0% 22% 33% 44% 

11. Counting object confidence 
Pre 0% 0% 10% 50% 40% 0% 0% 5% 55% 40% 
Post 5% 5% 0% 52% 38% 0% 0% 11% 44% 44% 

12. Exploring measurement confidence 
Pre 0% 0% 25% 45% 30% 5% 0% 20% 50% 25% 
Post 0% 5% 10% 43% 43% 0% 0% 22% 44% 33% 

13. Nonstandard units of measurement confidence 
Pre 0% 0% 35% 40% 25% 5% 0% 25% 45% 25% 
Post 0% 5% 29% 24% 43% 0% 0% 33% 33% 33% 

14.Standard units of measurement confidence 
Pre 0% 0% 35% 35% 30% 5% 0% 25% 45% 25% 
Post 0% 5% 24% 29% 43% 0% 0% 22% 33% 44% 

15. Comparing objects confidence 
Pre 0% 0% 10% 55% 35% 0% 0% 14% 45% 40% 
Post 0% 5% 5% 48% 43% 0% 0% 11% 33% 56% 
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