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Abstract
A high-quality, foundational education offers lifelong benefits for young children. The
problem is that working memory in pre-school-aged children is declining and could be
impaired by the extraneous cognitive load imposed during engagement with screen media
apps and/or preschool programs. Although the pedagogical practices associated with
Montessori preschool programs have been found supportive of cognitive load germane to
learning and improved working memory, they have not been fully considered in relation
to preschoolers' screen media use. The cognitive load created by screen media apps could
affect their usefulness as learning tools. The purpose of this quantitative study was to
discover any links between preschoolers’ working memory function; passive, active
and/or total screen time; and Montessori preschool program exposure. The study was
conducted through the lenses of the executive function construct and cognitive load
theory. Data on children’s working memory and screen time were collected from a
convenience sample of 60 parents: 30 Montessori, and 30 non-Montessori. Parents
completed a one-time administration of BRIEF-P and Screen Time Questionnaires on
behalf of their child. Findings from multiple regression analysis indicated no link
between Montessori preschool exposure or parent-controlled total, passive, or active
screen time; and young children’s working memory, although a significant inverse
relationship was found between active screen time and Montessori exposure. The results
could inform virtual and hands-on pedagogical protocols that support working memory
and improve pre-school-aged children’s learning and preparation for life. Each incidence

of successful learning for a precious young child is a positive social change.
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Chapter 1: Introduction to the Study

This study contributes new knowledge to the field of early childhood education
through an examination of the effects on learners of combining new technological tools
with educational practices already found to be effective. Through the lens of cognitive
load theory (Sweller et al., 2011, 2019), I specifically examined the effect on working
memory function in pre-school-aged children of a learning environment combining
century-old Montessori education and use of decade-old passive and/or active screen
media technology. Research indicates the lifelong benefits to human beings of a high-
quality foundational education as young children (Bakken et al., 2017; Barnett, 1995;
Christakis, 2017; Dodge et al., 2016; Gormley et al., 2017; Kim & Park, 2020; Kulic et
al., 2019; Shafiq et al., 2018; Thompson, 2018; Weiland & Yoshikawa, 2013). In this
study, I gathered and analyzed data on how a recent and evolving learning environment
that includes young children’s exposure to Montessori versus non-Montessori preschool
combined with time spent using screen media at home affected the children’s working
memory function. It provides new knowledge on a phenomenon that has been
understudied as it concerns the pre-school-aged learning population.

Human technological advances have risen sharply in the last half century. For
example, scientists launched a human piloted rocket-propelled spacecraft to the surface of
the moon on July 12, 1969, even though rudimentary technology offered only a “50-50
chance of making a safe landing” (Malley, 2011,19:00; see also Kendall, 2019). Also,
human ingenuity does not stop after groundbreaking technology is developed for a

specific purpose. People quickly apply new knowledge and inventions to other existing



problems in innovative ways. For example, space travel pursuits yielded Teflon-coated
fiberglass developed for spacesuits that is now used worldwide as a permanent roofing
material, and the design for the space shuttle’s main engine fuel pump was adapted to
create a new artificial heart pump (J. R. Wilson & Ross, 2008).

Fast-moving technology developed for intimate and mass communications has
also dispersed rapidly into human culture and been adapted for purposes such as
purveying news, connecting loved ones through distance and time, and providing
entertainment. Mass listening initially introduced with the radio (Marconi, 1895) evolved
to simultaneously listening to and viewing content via television (Farnsworth, 1930). In
the recent decade, a myriad of stationary and portable screen media devices, springing
from the invention of Web 2.0 interoperability (DeNucci, 1999; Nations, 2022), have
allowed for not only listening to and viewing content but interacting with it, both
privately and publicly. Each of the mobile communication computer devices held in the
pockets of 83% of the world population today have 1 million times the RAM, 7 million
times the ROM, and 100,000 times the processing power of the computer guidance
system that landed two men on the surface of the moon in 1969 (Kendall, 2019; Turner,
2022).

Those working to educate human beings have seized upon these new
technological tools. Educators continuously innovate ways to harness and adapt newly
invented technology to support deep and escalated learning (Cuban, 1986). Thomas
Edison predicted in 1913 that motion pictures would replace textbooks and allow

knowledge to be assimilated by learners with “one hundred percent efficiency” (F. J.



Smith, 1913, p. 24). Educator experience has revealed, however, that “improving
education is not a simple matter of adopting a new technology” (Sweller et al., 2011, p.
222) because understanding of how students learn from technological tools lags far
behind the technology advances themselves (Chandler, 2004; Hegarty, 2004; Sweller et
al., 2019). It has fallen to educational innovators who “tinker” (Tyack & Cuban, 1995, p.
1) with the tools and resources available to them and researchers who study the effects of
these tools and protocols to determine which instruments support human learning and
why (see also Biasi et al., 2022). In Chapter 1, I provide an overview of the study, which
includes background information, the problem and purpose of the study, the research
question (RQ) and hypotheses, overviews of the theoretical foundation and nature of the
study, and definitions of key terms. I also discuss the assumptions, scope and
delimitations, limitations, and significance of the study. The results of the current study,
which was conducted to address a gap in the literature, could inform pedagogical
protocols that support ideal cognitive load and working memory function.
Background

Both seminal and current research indicate that pre-school-aged children
continuously learn during all experiences and in all surroundings (Bus et al., 2020;
Caldwell, 1967; Christakis, 2017; Montessori, 1909/1964; Piaget, 1970; Plante & Gomez,
2018; Vygotsky, 1962; Woldehanna & Araya, 2017). Therefore, the places and activities
they spend time in are part of every young child’s early childhood learning environment
(Christakis, 2017; Montessori, 1949/1989; Niklas et al., 2021). Electronic data delivered

through a device with a viewing screen, or screen media device, is attractive to curious



pre-school-aged children, and children have gained widespread use of screen media
devices owned and controlled by their parents (Bus et al., 2020; Montessori, 1929/1970;
Ribner et al., 2021; Rideout, 2017; Sharkins et al., 2016; Slutsky et al., 2021; Swartz,
2017).

Studies have shown that exposure to screen media changes the way pre-school-
aged children explore their surroundings (Elkind, 2016; Slutsky & DeShetler, 2017,
Slutsky et al., 2014, 2021). The result is the generation of an innovated learning and
instruction environment for them (Beatty & Egan, 2020; Beschorner & Hutchison, 2013;
Bus et al., 2020; Herodotou, 2018; McManis & Gunnewig, 2012; Neumann, 2016).
Immersion in this environment can come at a cost. For instance, Csibi et al. (2021)
discovered preschoolers to be a group at highest risk for smartphone-related addictive
behavior (see also Domoff et al., 2019a). Studies have shown screen media to affect a
user’s awareness of outside surroundings. Regardless of the type of outside environment
in which a user is located, the learning environment created within a screen media
application is uniform for all users (Khan et al., 2019; Schindler et al., 2017). Indeed,
headphones are frequently used to further tune-out sounds or activity going on outside the
learning environment created by a screen media application (Hagood, 2011). This
phenomenon has spurred the development of apps intended to increase learner
concentration by taking advantage of the attention-focusing properties of screen media
devices (Jeon et al., 2012; Wilmer et al., 2017). Whenever a young child engages with
screen media apps, the learning environment offered by them replaces physical and

mental exploration of the natural world (Leppénen et al., 2020).
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Research also shows that the cognitive load (Sweller et al., 2011, 2019) created by

a screen media application either supports or hampers working memory function and
affects the usefulness of the application as a learning tool (C.-C. Chen & Huang, 2020;
Huber et al., 2018; Lillard et al., 2015; L.-Y. Lin et al., 2015; Mayer, 2017). Longitudinal
studies have associated both missing and added components in formal and informal
preschool learning environments with decline in pre-school-aged children’s performance
on tests of working memory (Brock et al., 2018; Conway et al., 2019; de Wilde et al.,
2016; Gade et al., 2017; Passolunghi & Costa, 2016; Peng & Fuchs, 2017; Thierry et al.,
2016; Volckaert & Noél, 2015; Zhao et al., 2022). However, some pedagogical practices
engineered into century-old Montessori (1909/1964) learning environments have already
been shown through research to support cognitive load germane to learning and to
improve working memory function (Diamond & Lee, 2011; Fabri & Fortuna, 2020;
Ginns et al., 2016; Lillard, 2017; Lillard & Else-Quest, 2006; Lillard & Heise, 2016).
These educational practices include, for example, purposeful reduction of outside
distractions and focus of tactile, multisensory attention on one new concept at a time
(Blakey & Carroll, 2015; H.-H. Choi et al., 2014; Ginns et al., 2020; Paas & van
Merriénboer, 2020; Sepp et al., 2019; Sweller et al., 2011). Yet a gap in the literature
existed on the association, if any, between the working memory function of preschoolers
exposed to a learning environment with both parent-controlled passive, active, and/or

total screen time, and Montessori or non-Montessori preschool education.



Problem Statement

The problem is that working memory function is declining in pre-school-aged
children and can be impaired by the extraneous cognitive load to working memory
imposed during screen time and/or preschool programs (Brock et al., 2018; Conway et
al., 2019; de Wilde et al., 2016; Gade et al., 2017; Passolunghi & Costa, 2016; Peng &
Fuchs, 2017; Thierry et al., 2016; Volckaert & Noél, 2015; Zhao et al., 2022). Little is
known about how a learning and instruction environment encompassing both Montessori
education and passive, active, and total amounts of screen time affects cognitive load and
therefore working memory function of pre-school-aged children. Seminal and recent
research has shown that rapid learning occurs during a child’s preschool years and creates
a foundation that affects the ease and success of subsequent learning (Kim & Park, 2020;
Kulic et al., 2019; Piaget, 1970; Shafiq et al., 2018; Thompson, 2018; Vygotsky, 1962;
Woldehanna & Araya, 2017). Therefore, innovative early childhood educators (both
teachers and parents) have tried to incorporate potentially beneficial pedagogical tools
and practices into their work with preschool children (Tyack & Cuban, 1995). For
example, the unique materials and methods developed and introduced in the first
Montessori preschool in 1907 resulted from Maria Montessori’s careful observation of
preschool children and her passion for improving the lives of the adults they would
become (Montessori, 1909/1964; Standing, 1957/1998).

Since their invention, educators and curriculum developers have consistently
adapted screen media devices with both passive and active applications for use by pre-

school-aged children (Bus et al., 2020; Lovato & Waxman, 2016; Slutsky et al., 2021).



Early examples of screen media created specifically for children at home include (a)
children’s cartoons, which were first televised in 1960 (Hanna & Barbera, 1960-1966),
and (b) preschool education on television beginning with Sesame Street in 1969 (Cooney
& Morrisett, 1969-present). iPad tablet computers released in 2010 were quickly
integrated into young children’s pastimes because they were small enough to be carried
and manipulated by a child’s hands (Bort, 2013). These new potential learning tools have
become globally available to preschoolers through their parents, with 83% of worldwide
households owning a smartphone in 2022 (IGI Global, 2021b; O’Dea, 2021; Ribner et al.,
2021; Rideout, 2017; Sharkins et al., 2016; Swartz, 2017; Turner, 2022). As these
technological advances have unfolded with increasing speed, the discipline of learning,
instruction, and innovation has arisen from educational researchers’ need to discover how
educational innovators successfully combine new pedagogical tools and practices with
already effective, tried-and-true methods (Walden University, 2021). Recognizing that
“creativity and critical thinking are driving forces behind human innovation and
progress,” (Walden University, 2021, para. 1) researchers in the discipline of learning,
instruction, and innovation have sought to “harness these processes to lead bold, new
approaches to learning and development, build hands-on skills relevant to each step of the
learning process, [and] explore how to best meet the needs of today’s global community
of learners” (Biasi et al., 2022, p. 537). Researchers in the field of learning, instruction,
and innovation are perched to discover how the power of creativity and critical thinking,
inherent in each human being, can be supported and spurred-on by innovative screen

media technological tools and high-quality pedagogical programs for young children.
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However, according to the cognitive load theory, an educational tool or practice is
only effective if it creates an ideal amount of cognitive load, neither under-stimulating
nor overloading a learner’s working memory (Sweller et al., 2011, 2019). The cognitive
load must be germane to the learning at hand rather than extraneous to it (Sweller et al.,
2019). Although some research has shown Montessori pedagogy to be effective at
supporting ideal cognitive load and producing lasting benefits to learning (Fabri &
Fortuna, 2020; Ginns et al., 2016; Lillard & Heise, 2016), research has been mixed about
the effectiveness of screen media devices as pedagogical tools for pre-school-aged
children (Elkind, 2016; McHarg et al., 2020a, 2020b; Slutsky & DeShetler, 2017; Slutsky
et al., 2021; Veraksa et al., 2021; Z. Zhang, Adamo et al., 2022; Zhao et al., 2022).

Purpose of the Study

The purpose of this quantitative study was to examine the working memory
function of preschoolers, in Montessori and non-Montessori learning environments, who
engaged in varying amounts of parent-controlled passive, active, and total screen time for
any relationship between preschoolers’ working memory function (DV), Montessori
preschool program exposure (IV), and amount of parent-controlled passive (IV), active
(IV), and/or total screen time (IV).

Research Question and Hypotheses

The RQ, null hypothesis (Ho) and alternate hypothesis (H,) read as follows:

RQ: Is there a relationship between Montessori preschool program exposure (IV),

weekly amount of parent-controlled passive screen time (IV), weekly amount of

parent-controlled active screen time (IV), and/or weekly amount of parent-



controlled total screen time; and working memory function in pre-school-aged

children (DV)?

Ho. There is no relationship between Montessori preschool program exposure,

weekly amount of parent-controlled passive screen time (IV), weekly amount of

parent-controlled active screen time (IV), and/or weekly amount of parent-
controlled total screen time (IV); and working memory function in pre-school-

aged children (DV).

H,. There is a relationship between Montessori preschool program exposure (IV),

weekly amount of parent-controlled passive screen time (IV), weekly amount of

parent-controlled active screen time (IV), and/or weekly amount of parent-
controlled total screen time (IV); and working memory function in pre-school-

aged children (DV).

The independent variables (IV) were (a) amount in days of Montessori preschool
program exposure, (b) weekly amount in minutes of parent-controlled passive screen
time, (c) weekly amount in minutes of parent-controlled active screen time, and (d)
weekly amount in minutes of parent-controlled total screen time. The dependent variable
(DV) was working memory function in preschool children. I measured working memory
function based on parent responses on the Behavior Rating Inventory of Executive
Function-Preschool Version (BRIEF-P) questionnaire (Gioia et al., 2003b) converted into
T scores. The BRIEF-P, published by Psychological Assessment Resources (PAR), is a
standardized questionnaire adapted from the Behavior Rating Inventory of Executive

Function (2000) for use by parents of pre-school-aged children (Gioia et al., 2003b). The
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BRIEF-P enables assessment of executive function behaviors at home. Reliability,
validity, and diagnostic utility for the BRIEF-P have been established and verified with
peer-reviewed research studies (Gioia et al., 2003a; Greene et al., 2019; Herreras, 2019;
Isquith et al., 2004, 2005; San Diego et al., 2022; H. Schneider et al., 2020; Sherman &
Brooks, 2010). The completed BRIEF-P allows professionals to measure five areas of
executive brain function based on parent responses to the questionnaire: (a) inhibit, (b)
shift, (c) emotional control, (d) working memory, and (e) plan/organize (Gioia et al.,
2003b). However, the current study incorporated only the calculated scores from the
BRIEF-P’s working memory subscale. Permission to use the BRIEF-P for this study is in
Appendix A. Appendices B and C, respectively, contain the English- and Spanish-
language versions of sample questions from the BRIEF-P.

I gathered data on preschoolers' school name; age; Montessori or non-Montessori
preschool attendance; and amounts of parent-controlled passive, active, and total screen
time. To gather these data, I created and administered an instrument called the Screen
Time Questionnaire to parents. The instrument was validated by an expert reviewer. The
English version of the Screen Time Questionnaire is in Appendix D with a Spanish
translation in Appendix E.

Theoretical Foundation for the Study

The two theoretical bases for this study were the cognitive load theory (Sweller et
al., 2011, 2019) and the construct of executive function (Lezak, 1982). In the 21%-century
information age, most people, including young children, interact with the world via

electronic screen media, so their construction of meaning is directly affected by screen
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time (Leppénen et al., 2020). The term executive function indicates a construct that links
together a group of higher-level cognitive abilities that come to play during goal-directed
behavior (Lezak, 1982, p. 281). One executive function that is critical to, and affects, all
others is working memory (Ahmed et al., 2019, 2022; McKenna et al., 2017;
Rothlisberger et al., 2013). The cognitive load theory (Sweller et al., 2011, 2019) offers
insight on supporting working memory function and thereby supporting learning by
providing an ideal amount of new information to the learner. Because the working
memory can process only about four pieces of information at one time, an ideal amount
of new, relevant information, or, in other words, an ideal amount of cognitive load to the
working memory, supports learning. According to the cognitive load theory, when too
much new information bombards a learner at once, the overload causes all learning to
shut down.

Cognitive load theory is relevant in Montessori education, which encompasses
carefully developed methods and materials that reduce the unnecessary or extraneous
cognitive load on a young child’s working memory (Bagby et al., 2012; Courtier et al.,
2019; Denervaud et al., 2019; Gilder, 2012; P.A. Kirschner et al., 2011; Lillard & Else-
Quest, 2006; Lillard & Heise, 2016; Paas & Sweller, 2012; Sweller et al., 2011, 2019;
van Merriénboer & Sweller, 2005). Cognitive load theory is also relevant in determining
the effects of different passive or active screen media applications on the learning of
young children (de Jong, 2010; Lillard et al., 2015; Mayer, 2017; Rhodes et al., 2020;
Squire, 2011). Cognitive load theory and working memory executive function provided a

framework for this investigation of whether combined Montessori education exposure
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and varying amounts of passive, active, and total screen time influenced a pre-school-
aged child’s working memory function.

The RQ was, Is there a relationship between Montessori preschool program
exposure (IV), weekly amount of parent-controlled passive screen time (IV), weekly
amount of parent-controlled active screen time (IV), and/or weekly amount of parent-
controlled total screen time; and working memory function in pre-school-aged children
(DV)? To answer the RQ, I collected data from the participating parent of each pre-
school-aged child on (a) the child’s working memory function, (b) hours and minutes of
parent-controlled passive, active, and total screen time engaged in by the child for 1
week, and (c) the child’s Montessori preschool program exposure as measured by days of
attendance. Using IBM SPSS Statistics (Version 28; SPSS-28), I performed multiple
regression analysis to determine the presence of any relationships between working
memory function; passive, active, and total screen time; and days of exposure to a
Montessori preschool program. According to cognitive load theory, a relationship
between working memory function; Montessori preschool exposure; and amount of
passive, active, and/or total screen time could indicate whether the screen time or
Montessori preschool exposure created germane or extraneous cognitive load on the
child’s working memory and influenced their working memory function (Sweller et al.,
2011, 2019). More detailed explanations of executive function, working memory,

Montessori education, and particularly cognitive load theory are offered in Chapter 2.
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Nature of the Study

This study was a quantitative survey investigation of preschool parents and
children. To collect data, I administered a cross-sectional survey from a convenience
sample of parents. The survey was comprised of (a) the Screen Time Questionnaire and
(b) the BRIEF-P. The Screen Time Questionnaire, a survey instrument that I designed,
was used to collect data from each parent on their child’s (a) age, (b) school name, (c)
number of days of school absence, (d) amount in hours and minutes of passive screen
time over 1 week, (e€) amount in hours and minutes of active screen time over 1 week,
and (f) amount in hours and minutes of total screen time over 1 week. The Screen Time
Questionnaire was validated by the expert review of the Walden University quantitative
methodologist serving on the committee for this study. I used the BRIEF-P (Gioia et al.,
2003b), which also was completed by parents, to assess the working memory function of
children. Walden University Institutional Review Board (Walden University IRB) did not
allow me to have contact with children, and the partnering school district did not allow
me to involve teachers with data gathering for this dissertation research. Therefore,
parents were the only authorized data gatherers for the study. Fortunately, the BRIEF-P,
filled out by parents, is a widely used and accepted instrument for gathering data on pre-
school-aged children’s executive function, including working memory (Gioia et al.,
2003a; Gioia et al., 2003b; Isquith et al., 2004, 2005; San Diego et al., 2022; H.
Schneider et al., 2020; Sherman & Brooks, 2010).

All study participants were parents of pre-school-aged children who were enrolled

in magnet school programs in the largest public school district in their state. Both
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preschool programs were located in the same medium-sized, midwestern U.S. city. I
asked all participants to complete both questionnaires, but I did analyze data from
participants who completed only one questionnaire. Half of participating families
attended a magnet Montessori preschool program and the other half a magnet non-
Montessori preschool program. Both magnet programs were populated with applicants
from urban, suburban, and rural areas of the school district who were randomly selected
for enrollment at each school during a publicly held lottery drawing.

The Montessori and non-Montessori programs were both nationally accredited
and reviewed by overseers with equivalent standards. The Montessori preschool program
was accredited by the American Montessori Society (AMS; 2022), which was in turn
accredited by the Montessori Accreditation Counsel for Teacher Education (MACTE;
2022) and reviewed and overseen by the U.S. Department of Education (USDE; 2022).
The non-Montessori preschool program was accredited by the National Association for
the Education of Young Children (NAEYC; 2019), which was reviewed and overseen by
the Council for Higher Education Accreditation (CHEA; 2019). Accreditation offered
verification that congruent standards for teacher certification and developmentally
appropriate early childhood education practices were followed by both schools. The
student population and use of developmentally appropriate practices were equivalent
between the two participating programs. The difference between the programs was that
one followed Montessori pedagogical practices, and the other followed non-Montessori

developmentally appropriate practices.



15

I investigated some factors that could impact a young child’s working memory
function. The findings address a gap in the research literature by revealing either
connection or lack of connection between several variables. The variables are (a) working
memory function; (b) Montessori preschool exposure; and (c) amount of parent-
controlled passive, active and/or total screen time (see Fabri & Fortuna, 2020; Ginns et
al., 2016; Huber et al., 2018; Lillard et al., 2015; Sharkins et al., 2016; N. Veraksa et al.,
2021; Z. Zhang, Wiebe et al., 2022; Zhao et al., 2022).

I might have assessed cognitive load in several ways, including via questionnaires
about mental expenditure administered immediately after an activity or pupil dilation
measurements taken during learning activity (Duchowski et al., 2018; Korbach et al.,
2017, 2020; Paas et al., 2010; Sweller et al., 2011). However, all measures of cognitive
load required direct researcher access to pre-school-aged children, which Walden
University IRB regulations did not allow for this dissertation study. Ideal cognitive load
is equivalent to a learner’s working memory capacity, and the terms working memory and
cognitive load “are used synonymously” by seminal cognitive load theorists (Sweller et
al., 2011, p. 45). As such, I used working memory as measured by parent responses on
the BRIEF-P (Gioia et al., 2003b) as a proxy measure for cognitive load in this study.

Definitions

The independent variables, dependent variable, and terms with multiple or

ambiguous meanings important to the clarity of this research report are defined in this

section:
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Active screen time: Media use that involves mentally or physically engaging in
screen-based activities, such as playing video games or completing homework on a
computer (Sweetser et al., 2012).

American Montessori Society (AMS): The largest accreditor of Montessori
educational programs in the world. AMS is governed and accredited by MACTE, which
is overseen by the USDE. AMS (2022) enacts strict standards, protocols, and procedures
for accreditation of Montessori schools including one-on-one work with teachers and
administrators and onsite visits.

Cognitive load: The amount of information the working memory can hold at one
time. All information must be paid attention to and processed in the working memory
before it is permanently stored in the long-term memory (Sweller et al., 2011). If the
presentation of new learning creates too heavy a cognitive load, learning is slowed down
or stopped, and tasks go unfinished (Sweller et al., 2019).

Cognitive load effects: The effects that different instructional strategies have on
learning outcomes because of the levels of extraneous, intrinsic, and germane cognitive
load they impose on a student’s working memory (Sweller et al., 2011). Specific
cognitive load effects are defined and described in Chapter 2.

Cognitive load theory: A theory created by John Sweller (1988) that states that
because working memory has a limited capacity, instructional methods should be
developed that avoid overloading it with information or distractions that do not contribute

directly to the desired learning (Sweller et al., 2011).
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Cognitive theory of multimedia learning: A theory developed by Richard Mayer

(2014) that details specifically how a combination of pictures and words affects cognitive
load and learning. The cognitive theory of multimedia learning incorporates cognitive
load effects discovered through research using the lens of seminal cognitive load theory
(Sweller, 1988) combined with learning through multimedia, largely with electronic,
screen media devices and applications.

Council for Higher Education Accreditation (CHEA): An organization that
oversees and promotes academic quality through formal recognition of higher education
accreditation bodies that meet CHEA standards of “academic quality, accountability,
transparency and effective organization and practice” (CHEA, 2019, p. 2). CHEA
approval “serves as evidence to the public that the recognized accrediting organizations
are credible sources of judgment about academic quality” (CHEA, 2019, p. 2). CHEA
approval is not tied to involvement in any federal program or receipt of federal grant
money.

Executive function: A construct linking together a group of higher-level cognitive
abilities important for completing goal directed behavior (Lezak, 1982). These higher-
level cognitive abilities include (a) working memory, (b) response inhibition, (c)
sustained attention, (d) task initiation and switching, (e) emotional control, (f) planning
and organizing, (g) flexibility, (h) metacognition, (i) goal directed persistence, and (j)

time management (Barkley, 2012).
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Extraneous cognitive load: Unnecessary information built into the way tasks and
information are presented to a learner, or the instructional design, that overloads a
student’s working memory and inhibits learning (Sweller et al., 2019).

Germane cognitive load: The work required to create a mental schema, or
organized category of information, for permanent storage of knowledge in a learner’s
brain (Sweller et al., 2011).

Intrinsic cognitive load: The complexity of new learning, or more specifically,
how many interacting elements are inherent in the learning content. Learning content
with an intrinsic cognitive load having low element interactivity requires fewer working
memory resources than learning content with high element interactivity (Sweller et al.,
2011).

Learning environment: The context within which a human being learns including
physical environment; relationships; curriculum; teaching; assessment of learner
progress; personal health; teacher competence, preparation, and support; leadership and
management of teachers and physical facilities; collaboration with student families; and
collaboration with encompassing communities (NAEYC, 2019).

Likert-type scale: A type of rating scale that is used to measure agreement,
frequency, attitudes, opinions, quality, and importance. Three to seven items are usually
used in the scale (Glen, 2015). Here is a scale used in this study:

1 = Never, 2 = Sometimes, and 3 = Often.
Magnet school programs: Free public schools that allow students to concentrate

on specialized themes at school, such as New Tech; Montessori; Science, Technology,
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Engineering, Art, and Math (STEAM); or International Baccalaureate (National School

Choice Week Team, 2021).

Media: Communication channels through which individuals disseminate news,
music, movies, education, promotional messages, and other data (Market Business News,
2019).

Mobile screen media device: A portable, handheld computer with a touch screen
that is small enough to be held in one or both hands and has computing, communication,
information, internet, and interconnectivity capabilities similar to bigger computers
(Techopedia, 2021).

Montessori Accreditation Council for Teacher Education (MACTE): A body that
accredits Montessori teacher education programs and is overseen by the USDE (MACTE,
2022).

Montessori pedagogy: The method and practice of teaching using the step-by-step
procedures, hands-on learning materials, and philosophical mindset created by Maria
Montessori (1914/1965) and currently standardized and perpetuated by MACTE (2022)
accredited teacher training programs and schools. This definition also includes
Montessori education and practices.

Montessori preschool: An early childhood education program serving children
between 3 and 6 years of age that holds current accreditation from a Montessori school
accreditation organization governed by MACTE (2022).

National Association for the Education of Young Children (NAEYC): The largest

accreditor of early childhood programs in the world (NAEYC, 2019). The association
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provides guidelines with strict standards, protocols, and procedures for accrediting early
childhood programs to ensure that developmentally appropriate practices are followed in
accredited programs. NAEYC is overseen by CHEA, an entity that is recognized the U.S.
government (NAEYC, 2019).

Non-Montessori preschool: A non-Montessori early childhood program serving
children between 3 and 6 years of age that is currently accredited by the NAEYC (2021).
It is not accredited by any MACTE-governed accreditor.

Normalization: A term coined by Maria Montessori to describe the condition
when a pre-school-aged child’s movements and observable intentions exhibit
coordination, concentration, order, and independence (Montessori, 1909/1964,
1948/1967, 1949/1972).

Passive screen time: Media exposure that involves sedentary screen-based
activities and passively receiving information from screen-based media, such as watching
TV or videos (Sweetser et al., 2012).

Pre-school-aged child: A child between 3 and 6 years of age who has not yet
entered first grade (Department of Education, 2021).

Preschool program: An educational program serving children between 3 and 6
years of age who will not turn 7 years old during the current school year, when school
attendance is compulsory (Department of Education, 2021).

Screen media: Media that is produced for or distributed via the screen, including
cinema, TV, and computer screens, and small screens on smartphones and other handheld

devices such as tablets (Harrison, 2015; IGI Global, 2021b).
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Screen media application: Application software that can be used by a computer,
mobile device, or tablet to perform useful tasks. It can be called a software application,
application program, application or app (IGI Global, 2021a).

Screen media device: Any electronic device having a visual screen through which
visual scr