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Executive Summary

Student engagement is a critical, yet increasingly fragile, element of K-12 education
—serving as a foundational driver of academic achievement, classroom behavior,
social-emotional development, and more. Research consistently shows that
engagement not only declines as students progress through grade levels but has
also eroded over time—particularly in the aftermath of the COVID-19 pandemic. This
decline poses significant challenges for learning outcomes, teacher satisfaction, and
teacher retention.

Over the past two generations, K-12 classrooms worldwide have experienced
unprecedented growth in access to educational technology. One-to-one computing
programs, once experimental in the 1990s, are now common in schools around the
world. This transformation accelerated during the COVID-19 pandemic, as educators
and school leaders rapidly deployed digital tools to maintain continuity in instruction.
Today, many schools continue to balance the opportunities and challenges posed by
widespread technology use.

Educational technology offers a potential avenue for reversing engagement decline—
but access alone is insufficient. While nearly all participating schools in this study
provided one-to-one computing access, the strongest engagement benefits were
observed in classrooms where technology was used purposefully to foster
collaboration, creativity, and active learning.

Drawing on a large, international sample of 17,078 K-12 educators, this study
examines how technology is integrated into classroom practice, how these practices
vary by context, and how they relate to student engagement. All participants were
drawn from schools in the Apple Distinguished Schools program, which has strict
inclusion criteria—requiring participation in a one-to-one device program for at least
two academic years and demonstrating integration of technology in creative,
curriculum-driven ways.

Grounded in constructivist learning theories and informed by Ruben Puentedura’s
SAMR model, the analysis goes beyond measuring device access to explore the
pedagogical intent behind technology use.
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Key findings include:

¢ Educational technology use is varied and context-
dependent. Even in schools with similar access, technology
use differs across teacher backgrounds, grade levels, and
subject areas, indicating the need to consider contextual and
pedagogical factors.

¢ Technology use is associated with deeper pedagogical
practices. Teachers reporting more frequent student
technology use often used higher-level instructional strategies.
This suggests that technology can serve as a vehicle for
curriculum enhancement in a post-COVID K-12 landscape.

e Student-centered technology use is linked to higher
engagement and teacher satisfaction. Classrooms where
students actively used technology showed moderate positive
correlations with student engagement (r = .50, p < .001). Among
all practices measured, student collaboration—occurring on
average in 57% of class time—had the strongest positive
relationship with engagement. Engagement was also positively
associated with teacher effectiveness (p = .23) and feelings of
appreciation in their role (p = .22).

These findings reinforce that technology access alone does not determine learning
outcomes or student engagement. To address declining student engagement,
schools must focus on intentional integration—supporting educators in using
technology to promote collaboration, inquiry, and active knowledge construction,
positioning students as active participants and creators in their own learning.
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Engaged Teaching: Engaged Learning

An empirical study of teaching, learning, and student engagement
across the K-12 community of Apple Distinguished Schools

The Engaged Teaching: Engaged Learning research study examines technology
access, classroom practices, teacher values, and student engagement among 17,078
K-12 teachers from 323 schools in 31 countries participating in the Apple
Distinguished Schools program.

All participating schools provide one-to-one student technology access, yet
educators use educational technology in markedly different ways across subjects,
grade levels, and contexts. Classrooms with higher levels of student technology use
more often use advanced pedagogical practices, especially those that involve active,
hands-on learning. Analysis shows that students who use technology constructively
(e.g., to create content) report higher levels of engagement across this global sample.

These findings reveal how technology access, classroom practices, teacher beliefs,
and student engagement intersect. They emphasize the need for clear pedagogical
intent, attention to context, and consistent opportunities for students to act as active
participants in learning with technology.

Number of study participants by country
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Background

“My students were able to use tools from [their] iPad to help them develop their writing and
comprehension skills. For example, a dyslexic student used the mic to have the iPad type
what he wanted to write. Then, he could read and understand what was written. He felt more
motivated in class, and | could see he was really developing his skills.”

- Middle School Language Arts Teacher from Brazil

Few modern educational reforms have been as far-reaching as the increased access
to educational technology in K-12 classrooms worldwide. Over the past several
decades, millions of classrooms have adopted computing devices for each student,
marking one of the most ambitious educational initiatives in recent history (Bebell &
O’Dwyer, 2010). One-to-one computing programs began as early as 1990 (Watters,
2015), but educators’ integration of the internet and digital tools into daily teaching
and learning is primarily a 21st-century phenomenon.

The COVID-19 pandemic unexpectedly shifted this trend, as the global K-12
community rapidly deployed educational technologies to support continuity in
instruction. In the years since, many communities continue to navigate the
opportunities and challenges that come with increased technology use in schools.

Given the breadth of technology use in K-12 settings, researchers have studied how
one-to-one programs and other educational technologies influence teachers’
instructional practices (Bebell & Burraston, 2014), shifts in pedagogy (Bebell & Kay,
2010), and classroom culture (Andrade Johnson, 2020). Researchers also examine
how classroom technologies relate to student learning practices (Zheng et al., 2016),
classroom engagement (Bebell & Burraston, 2014), and academic performance
(Bebell & Pedulla, 2015; Kennedy et al., 2016; Stoneman, 2018). Understanding how
technology influences learning also requires examining its connection to student
engagement.
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Student Engagement in Context

Student engagement remains one of the most critical yet complex educational
outcomes (Trowler, 2010; Finn & Zimmer, 2012). Bond (2020) defines engagement as:

“...the energy and effort that students employ within their learning community,
observable via any number of behavioural, cognitive or affective indicators across
a continuum. It is shaped by a range of structural and internal influences, including
the complex interplay of relationships, learning activities and the learning
environment” (p. 2).

Engagement strongly indicates whether students view schoolwork as meaningful and
motivating, and it often predicts broader academic success. Yet, recent research
reveals two persistent challenges:

1. International assessments and longitudinal studies show that engagement
declines steadily as students progress through school (von Davier et al., 2024).

2. Overall engagement has fallen across cohorts over time, with particularly sharp
declines in the years following COVID-19 (Baltatescu & Cernea-Radu, 2024;
Gallup, 2024).

Engaged Teaching: Engaged Learning



Theoretical Perspectives

To better understand the dynamic relationship between technology use and student
learning, this study draws from many foundational ideas.

Jean Piaget (1936) first explored how learners actively make sense of the world
through interaction and problem-solving, shaping influential theories about cognitive
development. Building on these
ideas, Seymour Papert (1980,
1992) extended such perspectives
into the digital era, envisioning
technology as a powerful medium
for deeper, more meaningful
learning. Papert argued that
computers could expand students’
cognitive opportunities, enabling
them to actively construct
knowledge and explore ideas in
transformative ways.

*M

While today’s widespread access
to technology fulfills part of
Papert’s vision, the fuller potential
he described often remains
unrealized in classrooms. To
address this gap, scholars have '
proposed frameworks to
understand the conditions that
shape effective technology
integration.

Image source: https://en.m.wikipedia.org/wiki/
File:Seymour_Papert.jog
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The Technological Pedagogical Content Knowledge (TPACK) framework (Mishra &
Koehler, 2006) emphasizes that successful integration depends on the interplay of
teachers’ content knowledge (CK), pedagogical knowledge (PK), and technological
knowledge (TK). This popular approach with educators similarly supports the current
research by underscoring the central role of instructional intent and teacher expertise

Image source:

Technological
Pedagogical Content
Knowledge

Technciogical
Content

Knowledge

(TCK)

. Contexts .~

in determining how technology supports learning.

To more closely examine how technology can move beyond basic access toward
transformative learning, this study primarily draws on Ruben Puentedura’s (2009)
SAMR model. Widely adopted in education, SAMR categorizes technology integration

into four levels:

1. Substitution — Technology replaces a traditional tool or method without
altering the core task. The learning outcome remains essentially the same, and
the technology functions as a direct stand-in rather than a transformative
element (e.g., typing an essay instead of handwriting it).

2. Augmentation — Technology still replaces a traditional method, but it
introduces functional enhancements that improve efficiency, accessibility, or
quality of output (e.g., typing an essay with built-in grammar tools or

multimedia integration).
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3. Modification — Technology enables a rethinking and redesign of the learning
task itself. The activity evolves beyond its original form, allowing learners to
engage in processes or produce outputs that would be difficult or impractical
without digital tools (e.g., collaborative real-time editing of a shared document
across locations).

4. Redefinition — Technology creates entirely new learning tasks and
experiences. This level often involves immersive, collaborative, or creative
opportunities (e.g., students engage in global collaborative research projects).

SUBSTITUTION

Technology acts as a direct substitute, with no
functional change

A AUGMENTATION

Technology acts as a direct substitute, with functional
improvement

INIWIINYHNI

MODIFICATION

Technology allows for significant task redesign

REDEFINITION

Technology allows for the creation of new tasks, previously inconceivable

NOILYINYOASNYYL

The SAMR model acknowledges that teachers’ pedagogical intent is a critical
component for the design, implementation, and evaluation of any new resource. In
this study, the SAMR model provides a lens to understand how technology use varies
across classrooms and how these practices may relate to student engagement. For
this reason, we consider the specific and unique components of teacher and student
technology use rather than a single, generic dimension.

Engaged Teaching: Engaged Learning
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Methodology

Survey-based research remains a foundational tool across educational technology
scholarship and is particularly useful for capturing a wide variety of practices and
beliefs at scale. As one component of the larger research and policy discourse, well-
designed surveys provide critical, empirical insight into instructional practices and
teachers’ valuable perspectives, helping researchers and school leaders move
beyond anecdotal evidence.

Building off prior research, a new teacher survey was developed to capture teacher
background, technology access, and a wide range of classroom practices, attitudes,
and beliefs (Bebell et al., 2010; LEGO, 2025). The resulting online survey included
Likert scale, frequency scale, and open response question types.

Beginning in late 2021, Apple Distinguished Schools were invited to participate in the
study. Schools that responded received further information and a link to the online
teacher survey, which most respondents completed in under 15 minutes.

All data was collected voluntarily and anonymously by K-12
classroom teachers who provided active consent to have
their results analyzed and shared.

Each participating school received access to their own school results and study-wide
findings through customized data dashboards and PDF reports. The 323 participating
schools were the initial audience for fostering more empirical self-reflection on
technology, teaching, and learning within and across the Apple Distinguished Schools
community. However, with no shared intervention or educational connections beyond
Apple Distinguished School status, the variations across school and classroom
settings provide a rich opportunity for comparison of practices. The cumulative,
collective value across thousands of classrooms (all with notable educational
technology programs) provides a rich, teacher-voiced perspective on evolving
classroom practices across the globe.

Engaged Teaching: Engaged Learning
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Apple Distinguished Schools Program

The Apple Distinguished Schools program is a voluntary program of over 1,000 K-12
public and private schools in over 40 countries. Participating schools vary dramatically,
but are alike in adopting Apple technology to foster creativity, collaboration, and
personalized learning (Apple Distinguished Schools, 2025).

The current criteria for program inclusion includes:

1. Schools must participate in a one-to-one device program for at least two
academic years.

2. Educators integrate technology creatively and meaningfully into their curriculum.

3. Inregions where it is available, at least 75% of teachers hold Apple Teacher
distinction.

4. Each school demonstrates continuous improvement and positive student
outcomes.

It is important to note that this
study is not intended as a
representative analysis of all
schools globally. Rather, it
focuses on the self-selected
population of Apple
Distinguished Schools.
Without a shared curriculum, Apple
intervention, or other shared - Distinguished
characteristics beyond their
one-to-one device programs
and Apple Distinguished
Schools affiliation, this analysis
aims primarily to describe and
compare teaching and learning o,,)% /4°°essib.-utyand .nc\u@“\e °°&°"°

conditions among ’°/eav. 209
g the world bettet ™
respondents.
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Results

17,0/8 323 31

Teachers Schools Countries

About the Teacher Respondents

A total of 17,078 classroom teachers participated in the Apple Distinguished School
snapshot study across 323 schools in 31 countries (36% of responses were from the
United States) and six continents. Before exploring their practices and beliefs, it is
useful to briefly summarize the participating teachers—many of whom serve multiple
grade levels or subject specialties—to provide context for this unique global sample.

Engaged Teaching: Engaged Learning
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Global teacher responses by grade
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In total, 2,640 teachers served students in the youngest settings (Early Years, PreK, or
Kindergarten), 6,390 teachers served elementary grades (1-5), 6,116 served middle
school grades (6-8), and 7,085 served high school grades (9-12). More specifically,
participants served a broad range of grade levels and subject specialties across the
Apple Distinguished Schools community.

Global teacher responses by subject area

Language Arts, Literature, Writing, ELA 4184

3608

Mathematics

Self contained Classroom 3176
Sciences: Biology, Chemistry, Physics 2712
Humanities: History, Social studies, Geography 2708
Languages: Foreign, World, Non-Native Language
Art, Music, Drama

Special Education, Learning Support

PE, Health, Athletics

Computer Science/Digital Technologies/Digital Solutions

1000 2000 3000 4000
Number of Responses

o
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In addition to information on grade level and subject area, the survey also captured
demographic variables, including teachers’ age and years of teaching experience.
The following figures summarize these characteristics for the study-wide sample.

Global teacher responses by teacher’s age

Global teacher responses by years of teaching experience

Years of Teaching Experience | Number of Respondents

0-5 3198
6-10 3807
11-15 2795
16-20 2581
21-25 1898
26-30 1162
31-35 580
36-40 389

Engaged Teaching: Engaged Learning
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Technology Access and Conditions

Many studies have documented the trends and types of educational technology tools
used by students and teachers in school. In this inquiry, all schools equipped
students with one-to-one Apple technologies. As such, the difference between Apple
and non-Apple products, or differences between shared access and one-to-one
student access, cannot be directly explored. However, across all 323 school settings,
the study can illuminate variations across teacher and student devices.

Across the 2024 results, 42% of teachers reported using iPad as their primary tool,
compared with 83% of their students. Additionally, the survey captured whether
students in iPad settings had additional access to Logitech Crayons (23%), Apple
Pencils (55%), or external keyboards (56%).

Most frequently used student and teacher devices for in-class learning (2024)

B Teacher ¥ Student

42%
iPad
83%

iPad + Keyboard 56%
iPad + Apple Pencil 55%

iPad + Logitech Crayon 23%

52%
MacBook
12%

2%
Phone

2%

0% 25% 50% 75% 100%
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Among the many instructional approaches reported, student collaboration emerged
as a particularly noteworthy practice. On average, teachers indicated that students
worked collaboratively in pairs or groups 57% of the time. It is noteworthy that
student collaboration in class, as measured by the survey, demonstrated the
strongest relationship with student engagement of all measured practices—showing a
positive statistically significant correlation (r = .50, p < .001). This suggests that even
moderate increases in collaborative learning time may be associated with meaningful
gains in student engagement.

The graph below illustrates variation in reported collaboration frequency across grade
levels, providing further insight into how differences across settings may lend
themselves more readily to collaborative practices.

Frequency of student collaboration in class across grades (2024)

Grade Mean
Early Years 47.6%
Pre-K 48.1%
Kindergarten 51.3%
Grade 1 57.3%
Grade 2 58.8%
Grade 3 57.8%
Grade 4 59.3%
Grade 5 60.7%
Grade 6 61.1%
Grade 7 58.6%
Grade 8 55.4%
Grade 9 54.5%
Grade 10 53.5%
Grade 11 53.4%
Grade 12 51.1%

Engaged Teaching: Engaged Learning
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Student Collaboration Frequency

61.1% - 51.1%

Grade 6 Grade 12

When examined by grade level for 2024, student collaboration frequency increased
steadily from Early Years (47.6%) through Grade 6 (61.1%) before declining through
the secondary grades, averaging 51.1% in Grade 12. This pattern aligns with a
substantial body of research showing that student engagement—and opportunities
for peer collaboration—also tend to peak in middle grades before declining in later
schooling years.

The figure below illustrates how frequently students collaborate across different
subject areas, offering insight into which disciplines may more readily support
collaborative approaches.

Frequency of student collaboration in class across subjects (2024)

61.3%
60.8%

Humanities: History, Social studies, Geography

Languages: Foreign, World, Non-Native Language

Computer Science/Digital Technologies/Digital Solutions 60.1%

Language Arts, Literature, Writing, ELA 59%

58.6%
57.1%

Sciences: Biology, Chemistry, Physics
Self contained Classroom
PE, Health, Athletics 56.2%

Mathematics 56.2%

Art, Music, Drama 54.2%

50.2%

25% 50% 75% 100%
Percentage of Respondents

Special Education, Learning Support

o
X
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The following stacked bar charts present the frequency of instructional practices
reported in the 2024 survey. Among non-technology practices, critical thinking and
self-directed learning were the most frequently observed across all classroom
settings. Additionally, teachers estimated widespread and frequent student use of
educational technology. The most common technology practices were using an iPad
or MacBook to take notes, maintaining an electronic calendar, and research using the
internet. Activities requiring more infrastructure and planning such as coding, using
robotics, maker spaces, and 3D printers, or connecting with industry experts occurred
less frequently.

Average frequency of students' non-technology practices in the classroom (2024)

Never A couple times a year = About once per month I Once every couple of weeks Il At least every week Ml A couple times per week Ml Everyday

Critical Thinking

Self Directed Learning

Complex Problem Solving

Peer Teaching

0% 25% 50% 75% 100%
Percentage of Respondents

Average frequency of students' technology practices in the classroom (2024)

Never A couple times a year = About once per month ' Once every couple of weeks [l At least every week Ml A couple times per week Bl Everyday

Taking Notes With iPad or Mac
Maintain Electronic Calendar
Researching Using Internet

Capture Digital Images

Google Workspace
Apple Classroom
Showcase Creativity Using Technology

Playing Digital Games

Analyze Digital Content for Bias

Microsoft OneDrive

Reviewing Digital Portfolio
Create Video or Audio
Connect With Industry Experts
Coding

Robotics Maker Space 3D Printer
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Percentage of Respondents
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Teacher use of technology to present information to class
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Student use of technology to create content
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While technology access and classroom practices provide the backbone of the
classroom experience, they do not operate in isolation. Teachers’ underlying beliefs
about technology’s value, its impact on learning, and their own capacity to integrate it
meaningfully all play a pivotal role in shaping what occurs in classrooms. The next
section explores how teachers perceive educational technology, its potential,
challenges, and its influence on teaching, learning, and student engagement.
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To explore this, teachers across settings were

asked to estimate the percentage of time in a

“typical” class that students were actively

engaged. As a near-universal educational goal 7 8 O/
across grade levels and subjects, engagement 0

rates were generally high: teachers across the

three survey administrations reported that of class time, students
students were actively engaged for an average of were reported as
78% of class time. The following tables and actively engaged

figures examine how these engagement levels
varied across the study sample.

Consistent with prior research, engagement patterns varied by grade level. When all
other factors were held constant, engagement tended to peak in the upper
elementary grades before declining through middle and high school. Smaller
differences were observed across subject areas, reflecting the interplay of curricular
and pedagogical factors. Teachers of more traditional academic subijects (e.g.,
languages, mathematics, humanities) reported the lowest engagement rates, while
self-contained classrooms—more common in younger grades—tended to report
higher engagement.

Average frequency of student engagement by grade (2024)

Early Yoars Early Years
Prek —
Kindergarten |

Grade 1 =
Grade 2 Elementary
Grade 3 -
Grade 4 51.2%
Grade s | 75T
Grade 6 1 o
Grade 7 —
Grade 5 | ew
Grade 9 =
Grade 10 High
Grade 11 .,
Grade 12 o

]
X

25% 50% 75%
% Typical Class
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Like the differences observed across instructional practice, closer analysis of teacher
beliefs demonstrates notable differences in how teachers value certain instructional
strategies. For more specialized practices such as educational gaming and coding,
teachers’ valuations tended to decline as grade level increases.

In contrast, more widely endorsed practices like critical thinking and complex
problem-solving exhibited consistent positive valuations across nearly all Apple
Distinguished School teachers. To illustrate the relationship between teacher beliefs
and their setting, we examine four teacher beliefs across school levels: educational
gaming, learning to code, critical thinking, and complex problem-solving.

Study-wide teacher valuation towards common pedagogies and
classroom condition by school level (2024)

3.6 3.6 3.6
34 33 33 3.3

. 31 31 3 . .
0 2.7 2.7
© 2.4 24 Grade Level
z 21 Early Years
o2 Elementary
o Il Middle
o M High
<

1 I I

0

Educational Gaming Learning to Code Critical Thinking Complex Problem-Solving
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Student Engagement

Conditions

“Using iMovie, students compiled text, illustrations, and audio into a cohesive digital story.
They learn to edit and enhance their projects with transitions. animations, and special
effects, such as using a green screen. Having students work on this type of product helps
them become really engaged in their learning experience.”

- Elementary multi-subject teacher from Mexico

Student engagement is a multifaceted concept with many typologies, definitions, and
models. Yet, it remains a universal component of learning related to many personal
and academic outcomes. Today, two student engagement trends challenge educators
and policy makers. First, comparative research studies consistently show global
engagement levels decreasing as students maturate (von Davier et al., 2024). In other
words, children around the world report less engagement in school as they
progressed through their respective educational systems. A second disturbing trend
suggests engagement levels have also been decreasing over time, particularly since
the COVID-19 pandemic (Baltatescu & Cernea-Radu, 2024; Gallup, 2024).

Despite these challenges, research shows that student engagement is a malleable
trait impacted by classroom and school practices, including the use of educational
technology (Li & Xue, 2023). However, such impacts were closely associated with
teacher and classroom variables, as well as program fidelity (Bebell & O’Dwyer, 2010;
Fisher, 1989; Hiebert et al., 1989).

In the post-COVID-19 educational landscape, researchers and educators are working
to reconcile a stark contrast: while students are deeply engaged with personal
technology outside of school, classroom-based engagement continues to decline. As
schools invest in educational technology, it is critical to understand whether—and
how —these tools and related practices are fostering deeper engagement and
meaningful learning outcomes.

Engaged Teaching: Engaged Learning
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Across the entire sample, smaller differences in student engagement were observed
across teachers' subject area, suggesting the many curricular and pedagogical
factors related to engagement. Overall, teachers serving some of the most traditional
academic subjects (e.g., languages, mathematics, and humanities) often observed
the lowest rates of student engagement. However, it is important to note that self-
contained classrooms often serve younger students, an important factor influencing

classroom engagement.

Average frequency of student engagement by subject (2024)

81.4%

Self contained Classroom

80.1

Art, Music, Drama
79.7%

PE, Health, Athletics
79.4%

Computer Science/Digital Technologies/Digital Solutions

~
©
~

%

Sciences: Biology, Chemistry, Physics

Language Arts, Literature, Writing, ELA 78.3%

Humanities: History, Social studies, Geography 77.8%

Mathematics 771%

76%

Languages: Foreign, World, Non-Native Language
75.3%

Special Education, Learning Support
25% 50% 75% 100%
% Typical Class

2
B

The relationship observed between student device type and engagement is
confounded by the fact that MacBook programs were more frequently deployed in
upper grade levels (where engagement is traditionally lower). As such, the study-wide
difference between student devices largely disappeared (and even reversed) when
grade levels were held constant, suggesting that the overall difference in study-wide
patterns of engagement are similar, on average, across the iPad and Mac settings.
Additionally, there was less overall student engagement observed in those small
numbers of settings where students used phones as their primary educational device

in the classroom.
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Student device by average student engagement level (2024)

iPad 77.8%
MacBook 75.3%
Phone 70.7%

0% 25% 50% 75% 100%
% Typical Class

Number of years spent teaching by average student engagement level (2024)

0-5 Years 76%

6-10 Years 78.9%

11-15 Years 78.

16-20 Years 75.9%

21-25 Years 77.2%

26-30 Years 79.4%

31-35 Years

36-40 Years 73%

‘ ~
()
2 | |
X N
S~

100%

o
X

25% 50%
% Typical Class

\.
a
X

Student engagement levels showed relatively little variation across teachers’ years of
experience, though the lowest averages were reported by those at both ends of the
spectrum—early-career (0-5 years) and late-career (36+ years) educators. There was
essentially no difference in the estimated percentage of engaged class time for U.S.
teachers and non-U.S. teachers (77.3%).
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Impacts

“Due to problems with children researching, | created individual videos for people they might
meet in a Greek Agora or a Mayan marketplace. The children really engaged with these
audio-visual stimuli and were able to feed back so much more about how these people lived

in the past.”

- Elementary multi-subject teacher from the UK

Exploring the variation across responding teachers, it is possible to show how the
differences in classroom practices relate to teacher or student outcomes. For
example, the relationship between the frequency of using a computer to present
information to the class (from 0-100% of class time) was positively related (r = .3,

p < .001) to teachers' perception of student engagement. Generally speaking, those
teachers who more frequently used technology for presenting information were
somewhat more likely to report higher levels of student engagement.
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Looking across reported classroom conditions, including educational technology
practices, across the 2024 responses showed the strongest relationships with
engagement was observed for students’ use of iPad or MacBook to create content (p
= .30). Other practices demonstrated smaller but still meaningful relationships. For
example, teacher use of iPad or Mac to present information correlated positively at p
= .24 with student engagement.

Relationship between technology practices and student engagement

Students use iPad or Mac to Create
Content

Teachers Use iPad or Mac to present
information to the class

Students showcase their creativity
using technology

Teachers stream video or media
content to support lesson plans for
class and classroom activity

Students create or capture digital
images for use or sharing

0.0 0.1 0.2 0.3 0.4
Correlation with Student Engagement

Study-wide, not all technology practices were found to have significant relationships
to student engagement. For example, while the results suggested that student note-
taking with technology was among the most commonly reported daily classroom
activities, its relationship with student engagement was notably weak (p = .05). This
relationship suggests an important distinction between the most routine instructional
practices and those “deeper” classroom practices more closely associated with
increased student engagement levels.
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Significance

Although simple, this descriptive study offers several valuable insights for future
research and practice.

educational technology in K-12 classrooms. Differences across teacher

backgrounds, grade levels, and subject areas suggest that educators
employ technology autonomously to support different instructional goals. Even in
schools with comparable access, the ways, purposes, and frequency of technology
use vary considerably. This complexity underscores the need for research that
accounts for contextual and pedagogical nuances, as emphasized by TPACK (Mishra
& Koehler, 2006) and pedagogical intent, as reflected by SAMR (Puentedura, 2009).

O First, findings confirm the varied and multi-dimensional use of

technology use and deeper pedagogical practices. Typically, teachers

reporting more frequent student technology use also reported the use of
deeper, more advanced instructional strategies. Although not causal, the strong
association for rich pedagogy and one-to-one student computing first suggested at
the dawn of the computer age continues to manifest in a post-COVID K-12
landscape. Pedagogically rich teaching and learning can occur in any classroom
setting, but current results suggest that technology is a frequent vehicle for teachers’
enhancement of their curriculum/lesson.

O Second, results suggest a continued, positive relationship between

Third, the study finds a moderate positive relationship between
classroom technology use and student engagement—particularly when

students are the active users. Student engagement also correlated
significantly with teachers’ sense of effectiveness (p = .23) and feeling appreciated (p
=.22), while showing a negative association with their intention to leave the
profession. These findings suggest that classroom practices impact both student
engagement and teacher satisfaction. Given declining engagement with age, it is
crucial to identify teaching conditions that foster engagement. The study also
highlights the need to differentiate educational from personal technology use,
especially amid rising concerns about screen time.
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Implications and Limitations

This report begins the exploration of a rich dataset amplifying the voice and

practices across a diverse, global sample of teachers. While current findings serve to

highlight universal trends globally, future analyses focused within subject, grade level,
location, and other classroom/teacher characteristics will continue to yield meaningful
insights.

As with any large-scale survey research, it is important to acknowledge the study’s
limitations to appropriately contextualize the results. While the data provide
meaningful insights into the relationship between technology, classroom practices,
and student engagement, several factors may influence how these results should be
interpreted.

1. Sample-Specific Scope — While the study draws from a large and diverse
international sample, the findings are not generalizable to all schools globally,
nor to all schools within the Apple Distinguished Schools network.

2. Teacher-Reported Engagement — This study investigates student
engagement solely through the voices of teachers. Although teacher insights
are valuable, this report does not capture student, leader, or parent
experiences.

3. Descriptive and Correlational Nature — The study employs descriptive and
correlational methods. As a result, the research cannot infer causality, only
patterns and associations within the data.

Despite these limitations, we believe that any school or community can benefit from
research-informed reflection activities, including self-study like action research. For
current or future Apple Distinguished Schools, new and ongoing opportunities for
collaborative, participatory research resumes in November 2025.
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