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Abstract: Tablets and lightweight laptops have become commonplace in the K-12 classrooms. Previous studies have shown 
mixed results on the effectiveness of these mobile devices for one-to-one learning. Based on the Substitution, Augmentation, 
Modification, and Redefinition (SAMR) pedagogical framework and International Society for Technology in Education (ISTE) 
technology standards, this mixed-methods research examined what teachers did in the classrooms and what students expected 
from learning with iPads in a large diverse urban school district in Midwest USA. The results show that the majority of the 
instructional activities are at the levels of Substitution and Augmentation that focus on information search, worksheet practice, 
and online textbook reading. Student perceptions showed strong expectations of utilizing iPads for tasks that involved 
communication, collaboration, creativity, and critical thinking. Multiple factors that contributed to the mismatched instructional 
patterns and student expectations are highlighted in the study. 
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1. Introduction 
There have been many reports on successful integration of iPads into the classrooms. However, not all 

teachers maximize the full potential of these devices (Carr, 2012; Hur & Oh, 2012; Mouza & Barret-Greenly, 2015). 
Although teacher attitudes toward emerging technologies play a key role in the adaptation of educational 
technologies (Zhao & Frank, 2003), student perceptions are also vital to technology integration. This study aims to 
provide an in-depth analysis of what teachers and students do with tablets that lead to many of the opportunities and 
challenges in one-to-one learning initiatives in a large urban school district in the Midwest USA. Once we have 
developed an in-depth understanding of iPad utilization by teachers and students, we can then develop strategies to 
mitigate issues related to the integration of iPads, or tablets in general, for one-to-one learning. The objectives of this 
study are to examine (1) teachers’ instructional patterns and perceptions with iPad carts, (2) student perceptions of 
the impact of iPads on their learning skills, and (3) the barriers to and opportunities for iPad cart integration in the 
secondary classrooms. The findings from this study illustrate the intricate dynamic between teacher action and 
student expectations and how this dynamic shape the landscapes of one-to-one learning in secondary classrooms.  

 
2. Background Literature    

2.1 Practitioner Pedagogical Framework: SAMR 
Puentedura (2006) proposed a pedagogical model for technology integration that stresses Substitution, 

Augmentation, Modification, and Redefinition (SAMR). Substitution refers to the use of technology as “a direct tool 
substitute, with no functional change” e.g., using a word processor to replace a typewriter. Augmentation refers to 
the use of technology “as a direct tool substitute, with functional improvement,” e.g., using the spell-check function 
in a word processor to proofread an essay. Modification refers to the use of technology to “allow for significant task 
redesign,” e.g., an assignment to integrate emails, spreadsheets, and graphing programs. Finally, Redefinition refers 
to the use of technology that “allows for the creation of new tasks, previously inconceivable,” e.g., small group 
collaboration to solve a world problem with international partners through a learning management system. Although 
critics have argued that SAMR lacks a specific context for technology integration and places too much emphasis on 
the products over process (Hamilton, Rosenberg, & Akcaoglu 2016), the model has become very popular among K-
12 educators for its simplicity and clear development. Many educators have offered their renditions of SAMR 
interpretation with specific examples (Oxnevad, 2015). 

Hilton (2016) applied the SAMR framework to examine two Social Studies classrooms in two eighth grade 
classrooms in a diverse school and noted the differences in technology use for content learning and technology use 
for the practice of key social studies skills. Content learning is the foundation for content application. Hilton’s 
findings showed that teachers found the use of technology, even at the level of Substitution and Augmentation, can 
hold students’ attention longer than traditional teaching without technology in content learning. Hilton noted that 
teachers’ use of technology at Modification and Redefinition levels was deliberately less frequent due to the practical 
concern that students did not have access to iPads in higher grades and thus less technology to ensure a smooth 
transition to higher grades. Hilton cautioned that more practical considerations such as the location, context, and 
target students in the application of the SAMR model should be taken into consideration and not treated as a simple 
hierarchy.  

The SAMR framework outlines various phases of technology integration to encourage teachers to utilize 
technology to Modify and Redefine classroom teaching that has the potential to transform student learning 



experiences (Puentedura, 2013). The framework also provides good guidelines for incremental shifts in teaching 
practice from content practice to content application that fully utilizes the affordances of technology. 

2.2 Factors affecting iPad Integration  
One issue related to mobile learning as pointed out by Mouza and Barrett-Greenly (2015) is a lack of 

studies conducted in low-income underserved areas where students did not have easy access to mobile devices 
inside and outside schools. With a growing number of school districts implementing large scale one-to-one learning 
and the increased affordability of mobile devices, student ownership of mobile devices has improved though it is 
still a persistent issue in some areas. The one constant factor affecting tablet integration or technology integration in 
general is teacher perception (Ertmer, 1999; Zhao & Frank, 2003). Specifically, Ertmer (1999) described the barriers 
to technology integration in two terms. The first-order barrier refers to factors that are extrinsic to the teachers, for 
example, equipment, time, training, technical support, etc. The second-order barrier refers to factors that are 
intrinsic to teachers’ underlying beliefs, perceptions, and knowledge. The second-order barriers might have 
prevented more teachers from integrating technology (D’Agostino, Rodgers, Harmey, & Brownfield, 2016). 
D’Agostino et al. (2016) found that teachers in an experiment group cast doubts on the continuous utilization of a 
vocabulary learning app even after seeing a significant improvement in student performance. The qualitative 
interview data showed that teachers preferred the traditional vocabulary learning with magnetics to app-based 
learning with iPads because it is developmentally sound to have elementary school students learn through 
kinesthetic activities with hands, not with iPads. Therefore, teacher perceptions of the impact of technology on 
student learning could influence their willingness to adopt a technology. Zhao and Frank (2003) summed it up that 
two factors do ultimately impact teacher willingness in technology utilization: “(a) the nature of the uses and (b) the 
result of the teacher’s analysis of the uses” (p. 817). This leads us back to the difference between the first-order 
barrier and the second-order barrier. The former can be resolved through purchasing of hardware/software and 
training. The latter would require the development of an ecosystem that takes “teacher’s niche in the ecosystem, 
teacher-ecosystem interaction, teacher-computer predisposition for compatibility, and opportunities for mutual 
adaptation” into consideration to influence teacher action (Zhao & Frank, 2003, p. 833).   
 
2.3 Opportunities and Challenges in One-to-One Learning Initiatives 

One-to-one technologies are broadly described as classroom technologies that are used on a 1:1 basis in the 
meta-analysis of 1:1 learning in the K-12 classrooms between 2004 and 2014 by Harper and Milman (2016). They 
analyzed 46 empirical studies published in academic peer-review journals and found the following trending themes 
in 1:1 learning: (a) student achievement, (b) changes to the classroom environment, (c) student motivation and 
engagement, (d) various classroom uses, and (e) challenges to integration. Their comprehensive meta-analysis sums 
up many of the opportunities and barriers related to one-to-one learning initiatives. Some studies in the meta-
analysis showed improved student achievements and some found no improvement.  More consistent findings on the 
opportunities brought forth by one-to-one learning included (a) positive changes in student learning experiences, (b) 
increased use of differentiated instruction, (c) more student-centered constructivist learning activities, (d) utilization 
of cooperative learning, and (e) higher degrees of motivation and engagement. One-to-one technology has also faced 
many challenges, including (a) technical issues, (b) stakeholder buy-in, (c) teachers’ lack of familiarity with devices 
and professional development, (d) insufficient tech support, (e) increased difficulties in classroom management 
(such as distractions), and (f) access restrictions set by school filters. Harper and Milman (2016) recommended 
longitudinal studies on teaching strategies, student motivation, engagement, and achievement. In this study, we 
intend to examine the impact of iPad carts on teaching strategies and student learning skills and perceptions. 

 
3. Project Background 

The site chosen for this study was one of the largest K-12 school districts in Midwest USA. There are more 
than 32,000 students, including 68% of students of color and 66% of students receiving free or reduced lunch, in the 
school district.  The school district implemented the iPad cart initiative to address the uneven distribution of 
technology resources. The iPad cart initiative started with four iPad carts in four ninth grade Geography classrooms 
in four different schools in year 1, forty carts in a combination of 40 sixth grade Social Studies and ninth grade 
Geography classrooms in 28 schools in year 2, and one hundred carts in a combination of 100 sixth to tenth grade 
Social Studies and Geography classrooms in 31 schools in year 3 (2012-2014). Multiple teacher professional 
development opportunities were offered through two-day professional training in a summer academy, monthly 
learning circles in different schools on a rotation-base, one-to-one tutoring, and online video-on-demands. The 
district also hired a one-to-one learning coach to visit teachers who need assistance in preparing lesson activities or 
coaching in their classrooms. Our research focuses on the data from the third year. 



 
4. Methods 

This mixed-methods study examined the patterns of instructional activities and perceptions of teacher and 
student on iPad integration in the classroom. The data were collected from observations, focus groups, and surveys.  
 
4.1 Research Questions 
This study asks the following research questions:   
A. What are the general patterns of instructional activities with iPad carts in the classrooms based on the SAMR 
framework? 
B. What are the teacher perceptions on the challenges and opportunities brought forth by iPad integration?  
C. What are the student perceptions on the impact of iPad integration on their learning skills?  
 
4.2 Data Sources and Participants 
The data sources and number of participants are listed below: 

4.2.1 Quantitative data: Classroom observations. 
The research team developed a classroom observation form with three items of quantitative data: the 

SAMR level, ISTE standards, and teacher’s proficiency level with iPads. We have provided specific examples of 
SAMR in the literature review section. ISTE (International Society for Technology in Education) is a professional 
organization that has established the National Education Technology Standards (NETS) for the use of technology for 
teaching and learning activities. At the time of the study (2012-2014), we developed the observation form based on 
the 2007 technology standards for students because the revised 2016 standards were not available. The 2007 
standards emphasized the following learning skills: creativity/innovation, communication/collaboration, 
research/information, critical thinking, digital citizenship, and technology operations. The observers reviewed each 
class session and determined all applicable ISTE learning skills and the most appropriate SAMR level as a result of 
the session activities. The teacher’s proficiency with iPads was identified at three levels (novice, intermediate, and 
advanced) by the second researcher as a result of conversation with teachers through professional development 
workshops and user support groups. The second researcher who has extensive interaction with all participating 
teachers through multiple means has also served as the leader of iPad cart initiative in the district. The research team 
observed 25 classrooms at 16 different schools toward the last two months of the project period. Each classroom 
activity was coded with one of the four SAMR levels, several applicable ISTE NETS for student standards, and one 
teacher iPad proficiency level at the consensus of the two classroom observers. 

4.2.1 Qualitative data. 
4.2.1.1 Teacher focus group and survey. 
The research team conducted one face-to-face focus group with eight teachers. In order to increase the 

participation rate, we sent an online survey with identical questions to all teachers with iPad carts. The teachers were 
asked about the factors that contribute to or inhibit student learning with iPads, the factors that contribute or inhibit 
teacher’s facilitation of learning with iPads, ways to improve iPad cart integration, iPad’s potential on teaching 
practices, and successful examples of iPad integration. Six teachers participated in the in-person focus group and 
nineteen teachers responded to the focus group survey.   

4.2.1.2 Student focus group survey  
Due to the large-scale implementation of iPad carts in 31 schools, the research team decided to put the 

focus group questions online in order to reach more students. A total of 878 students completed the online focus 
group survey with five open-ended questions about the impact of iPad carts on Social Studies content learning and 
learning skills related to communication, collaboration, problem-solving, creativity, innovation, information search, 
and digital citizenship as outlined in ISTE NETS. 
 
4.3 Data Analysis  

To answer the first research question on teacher’s instructional pattern, we analyzed data from classroom 
observations, teacher focus group, and surveys. To answer the second research question on factors influencing iPad 
integration, we analyze data from the focus group conversation and online survey. Utilizing the thematic analysis 
method (Boyatzis, 1998), the research team developed the top-level codes (opportunities and challenges) and then 
developed the sub-level coding scheme based on the emerging themes from the focus group results and relevant 
literature. To answer the third research question on student perceptions of the influence iPad cart integration had on 
their learning skills, we analyzed the data from the online student survey, in which students elaborated how learning 
with iPads impact their skills in communication, collaboration, creativity, innovation, research skills, critical 
thinking, problem solving, decision making, and digital citizenship. We analyzed qualitative data using NVivo, a 



qualitative data analysis tool. To ensure consistency in data coding, three coders conducted the initial coding on the 
first one hundred responses to the five open-ended questions from 878 student respondents. We examined the 
intercoder reliability for each question separately. For the initial coding, we coded each response as opportunities 
(advantages), challenges (disadvantages), neutral, or non-applicable. An opportunity code refers to a statement that 
indicates benefits of iPad integration on student learning skills, for example, “It helped us find more info.” A 
challenge code refers to a statement that describes the disadvantage of iPad integration on student learning skills, for 
example, “it is difficult to use.” A neutral code refers to a statement that is neither an opportunity nor a challenge, 
for example, “just the same.” A non-applicable code refers to a statement that is irrelevant to the question, for 
example, “wow,” “hi there,” or “idk.” Using the Cohen Kapp (the measurement of agreement between individuals), 
the intercoder reliability for the questions are: 0.804 (question 1), 2, 0.785 (question 2), 0.819 (question 3), 0.82 
(question 4), and 0.782 (question 5). On average, 0.8 indicates a good agreement. Our numbers are either above or 
very close to the good agreement level. The two coders developed the sub-level coding schemes under the top-level 
coding scheme (opportunities and challenges) together from participant perspectives and relevant literature for each 
ISTE NETS learning skill set after reading the entire set of responses (Maxwell, 2005). The main coder continued to 
code the rest of the responses. The second coder served as a shadow coder to review the final coding. The two 
coders discussed the final data coding and reached consensus on statements that they had different opinions. The 
same process was repeated for the teacher focus group coding. 

 
5. Findings and Discussion 

In this section, we analyze the data to answer each research question. 
 
5.1 Teacher Instructional Patterns  

To answer the first research question on instructional patterns through iPad integration, the research team 
coded the instructional activities in each classroom observation as Substitution, Augmentation, Modification, or 
Redefinition. The research team also marked all applicable learning skills from ISTE NETS. The next two sections 
analyze the findings. 

5.1.1 Instructional patterns based on SAMR. 
Using the SAMR framework to examine what teachers do with iPad carts in the classroom, we tallied the 

frequency of these instructional activities. The majority of the instructional activities are in the category of 
Substitution, which accounts for 40% of the total observed activities, followed by Modification (20%), 
Augmentation (32%), and Redefinition (8%). A Pearson product-moment correlation coefficient was computed to 
assess the relationship between teacher’s proficiency with iPads and the SAMR activity level. There is a significant 
correlation between the two variables [r =.434, n= 25, p =.03 <.05 ].  

Teacher’s iPad skills did influence the types of instructional activities implemented in the classroom, 
especially top level SAMR activities. A novice teacher is capable of introducing activities at the Modification level. 
A teacher with advanced iPad skills might sometimes use the iPads at Substitution level. However, only teachers 
with advanced skills would implement Redefinition activities, since these activities require fuller understanding of 
the devices to maximize the functions. Furthermore, an examination of what teachers did at the Substitution level 
showed mostly information search which is the foundation for more advanced activities. Students were constantly 
looking up information to review content, complete assignments, prepare for quizzes, learn background information, 
analyze information, gather data for a project, or for other purposes. A sample of observed classroom activities in 
each of the SAMR level is listed below: 

• Substitution: Looked up word definitions in online dictionaries; read website information to complete 
worksheets 

• Augmentation: Accessed readings and completing quizzes/surveys in a learning management system 
(Edmodo); submitted assignments via Edmodo for feedback 

• Modification: Used authentic pictures from foreign countries to engage students in critical thinking and 
communication about certain cultural practices; encouraged students to use multimedia apps such as 
Educreations to define newly acquired vocabulary with pictures and their own definitions 

• Redefinition: Encouraged student teams to use a screencast tool (e.g, Knowmia) to create a neighborhood 
project with text, audio, video, and images; engaged student in international collaboration with students in a 
foreign country 

Hilton’s (2016) research findings on iPad integration in the social studies classroom helps to provide 
explanations to the connection between teacher’s skills and SAMR levels. The activities at the Substitution and 
Augmentation levels are appropriate for content learning, whereas activities at Modification and Redefinition levels 



are suitable for the application of Social Studies skills. The content leaning is a prerequisite of skill application; 
therefore, information search is a common activity in all classrooms.  

5.1.2 Learning skill alignment with ISTE NETS. 
The observation data also reveal the types of learning skills utilized in the classrooms. Using ISTE NETS 

as the criteria, the most utilized learning skills are project research and information searches, which account for 42% 
of the overall learning skills utilized. The second most utilized learning skills and percentages are 
communication/collaboration (20%) and critical thinking/problem solving (20%). The rest are creativity/innovation 
(11%), technology operation and concept (4%), and digital citizenship (2%). The emphasis on the skills for 
information search showed a consistency with the Substitution activities in SAMR in which students often 
conducted searches for assignments and projects. Students were also encouraged to utilize the skills to communicate, 
collaborate, think critically, and solve problems at a moderate level. However, there seemed to be fewer 
opportunities for students to be creative, innovative, or learning more about digital citizenship and the technical 
aspects of iPad. It could be that most students have received information about internet safety at the beginning of 
each school year so teachers do not spend additional time on digital citizenship. Also we observed the classrooms 
toward the end of the school year in which time students were already familiar with the basic operations of iPads 
and thus fewer observable instructional activities on the basics of iPads. 
 
5.2 Teacher Perceptions 

Teachers shared their views on both the opportunities and challenges of iPad integration. The factors 
contributing to the opportunities include:  

1. Improved efficiency: The improvements were evident in both teaching and learning activities. Many 
teachers found it more efficient with iPads to connect students with one another and collaborate on projects. 
Students were more focused and productive working together. Moving his classroom from paper-based 
textbooks to online e-books, a teacher remarked that students could look up word definition, listen to the 
audio text, and watch embedded multimedia videos. Teachers mentioned that checking student 
understanding and progress is much easier through iPads. As one teacher commented, “They can look 
things up, like the question comes up, … Why this? I don’t have all these answers. But oh hey look it up. 
And then everyone is engaged. Oh who is gonna find that first, who is gonna figure it out. You know, they 
can create so many things while they are learning.” In addition to a more productive classroom 
environment, a teacher also shared the importance of utilizing a learning management system (LMS) to put 
curriculum online to allow student easy access to course-related information.   

2. Shifting pedagogy: Teachers were utilizing more varieties of instructional strategies to engage students 
with more student-centered activities in the classroom. Many teachers emphasized iPads are good 
alternative to computers with more interactive features, creating a paperless classroom, and offering various 
ways for student assessment. A teacher stated that “It significantly changed my Pedagogy and how I 
prepare for class. What resources I need and what I need to do is significantly different.” One 28-year 
veteran teacher gave more specific context “my learning curve is exploding .. and I love it - I am much 
more hands on, explore, dig in, work together… working with student teachers 1/2 my age who are the 
'plugged in generation' has helped me immensely to integrate technology; video clips, songs, lyrics, photos, 
etc into my teaching.”  

3. Increased engagement: Teachers noticed that student engagement through course participation of class 
activities has increased as a result of employing iPads.  Teachers used expressions such as “engrossed with 
content,” “loved it,” “working hard,” “thoroughly engaged,” and “really involved” to describe student 
engagement. One teacher compared students online and face-to-face discussions below: 

I made increasing student voice in the classroom my PDP goal this year, and we used the iPad to 
help with us….when we had full class discussions, we experimented with using online meeting 
tools as well as traditional discussion oral forums, such as Socratic Seminars. I found that more 
students were on topic and participating when we did a hybrid of the two--with some questions in 
the online meeting and some ""live."" For example, in one Socratic Seminar, with 28 students, 18 
on-topic comments were made by 11 students in the spoken part, and 57 on-topic comments by 25 
students were made in the online part. 

4. Learning skills development: In addition to more hands-on activities and active participation, students were 
utilizing more learning skills for class activities. As one teacher observed: “Research, on-line textbooks, 
and interactive activities are crucial to education through iPads. Students ultimately are more excited to 
learn.” Another teacher described a typical session with iPads in this context: “They get into small groups, 
holding iPads and looking at their creations, they get in front of the groups and talk to one another and 



that’s what we want them to get into, getting them to talk to each other, little things. It contributes to their 
learning that way.” Students worked together by utilizing learning skills to solve problems, communicate 
about, collaborate on, and create projects together. 

5. Personalized learning: Teachers found students could not only collaborate with each other but also learn at 
their own pace through a more personalized learning environment with iPads. As one teacher summed up 
that “kids were able to deepen their learning and engage their natural curiosity by being able to easily do 
research on topics from class that interested them. It allowed real flexibility in the teachable moments that 
happened-- it allowed us to go further and gives kids the ability to be independent researchers and 
thinkers." Another teacher also observed that “students were able to conduct more individually tailored 
investigation into their interests and find primary and secondary sources beyond those assigned. For 
advanced students, this was a great help.” 

6. Peer-learning and tailored professional development: Many teachers have strong interests in learning from 
fellow teachers through iPad professional development opportunities and one-to-one learning coach. 
Monthly learning circles often focused on topics that teachers were mostly interested. Teachers found it 
valuable to learn the best practices from teachers outside their buildings or districts. One teacher summed it 
up well: “The iPad user groups meetings were valuable….I sought out other resources to help fill in the 
gaps of my understanding the technology in addition to attending some of the monthly meetings.” 

 
Overall, many teachers found new ways to connect with students, engage them in group work, and enhance 

their 21st century learning skills through iPad integration (Ciampa, 2014; Hoffman, 2013; Karsenti & Fivéz, 2013). 
In the meantime, educators also adjusted their teaching practices by reorganizing instructional activities and 
curriculum to leverage the affordances of iPads (Newman, Coyle, & McKenna, 2013).  
Many teachers also faced constant challenges in iPad cart integration. The themes emerged from the focus group and 
survey include:  

1. Lack of timely IT support: With a large-scale implementation of a relative new technology at the time, the 
technology support personnel did not receive timely training to keep up with the demands for services. 
Many teachers were frustrated by the inadequate IT support at their buildings. One teacher observed that 
“when they were supposed to be updated, when they are supposed to do stuff with them, it didn't happen 
how it was supposed to, and I didn't feel IT supports as well as seen as previous years.” 

2. Technology glitches: Many teachers were upset by the glitches of the apps which caused certain degrees of 
disruption of student activities. One teacher summed it up “the Ipads were constantly breaking, due to 
accidental misuse (downloading updates, failue to properly plug into cart resulting in dead batteries) as 
well as intentional misuse (adding passwords, misusing camera etc)." 

3. Distraction and cheating: Teachers described that it is a “constant battle” to direct kids for focus on tasks at 
hand. One teacher described the scenario, “the vast majority of students spent a great deal of time and 
energy trying to (and succeeding) circumvent the protections against playing games, listening to music, 
signing into their own Apple IDs and otherwise interrupting the educational process.” Having constant 
Internet access also made cheating easier. One teacher observed that "I wish students could have access to 
Word processing without internet so I could give them a short or long answer essay test without giving 
them access to answers to cheat.” 

4. iPad limitations and restrictions: Many teachers also found iPads limiting in terms of the available apps and 
their control of the devices. Typing long paragraphs were not easy without a keyboard. Teachers did not 
have access to install new apps or reset iPads so they were not able to provide timely updates of apps or 
removal of improper pictures downloaded by students. One common issue with iPad carts was that the 
iPads were shared by many students. Some of the apps did not allow students to use a password to secure 
their work which were subject to deletion or revision by the subsequent users. One teacher noted that  

On the whole, I liked having them. I do think I would limit their access to only the websites I 
identify, but I would like to be able to add or limit all 35 iPads in my room from my desktop and 
all at one time. Changing each iPad individually was time consuming and tedious, and yet, giving 
up my cart for a day to ask our tech to make changes made the process cumbersome. 

5. Negative teacher experiences: Many novice teachers were ill-prepared for the iPad integration and found 
the overall experience counter-productive. One teacher commented that "I had minimal success 
implementing iPad into my classroom this year. I came into the year with no familiarity with the iPad, and 
did not find the professional development on iPad usage in curriculum to be helpful (it was all way above 
my head, technologically speaking).” To some teachers, using class time to deal with technical issues took 
away instruction time as indicated by this comment, “I did have to spend a fair amount of time repeating 



instructions on how to get to particular websites and enter correct user IDs and passwords. Security 
measures took class time as well, though my group was quite good at using the equipment.“ One teacher 
questioned the choice of the tool by stating “the district needs to listen to teachers when they say they have 
misgivings about the wisdom of investing tremendously in a technology that has limited classroom uses.” 

In short, some of the challenges of iPad integration were associated with the timing such as inadequate IT 
support at an early stage. Some of the challenges such as distraction, cheating, app/device limitations, and glitches 
were also common in previous studies (Chou & Block, 2014; Harper & Milman, 2016). Teachers perceptions of 
technology integration could also influence the overall impact of technology on student learning (D’Agostino, 2016; 
Ertmer, 1999; Zhao & Frank, 2003). Without teacher buy-in, technology integration might not meet its expected 
potentials in enhancing student learning. 
 
5.3 Student Perceptions on Influences of iPad on Learning Skills  

5.3.1 Quantitative data. 
First, student demographic data show that out of the 878 student respondents, 71.40% owned smart phones, 

87.10% had home computer/tablets, 92.5% had home Internet access, 76.50% used home computers for homework, 
and 51% used smartphones for homework. In reviewing student responses on the influence of iPads on the learning 
skills as specified in ISTE NETS, we first grouped the 878 responses from the open-ended questions into four 
categories: opportunities, neutral, challenges, and non-applicable (Figure 1). The majority of students viewed iPad 
favorably as a tool that would enhance all learning skills and especially content learning. Students negative views of 
iPads include distraction, limited iPad functions, personal preferences, and a lack of appropriate instructional 
activities. In the next section, we rely on the qualitative data to explain the student perceptions. 
 
 

 
Figure 1: Student Perceptions of iPad Influences on Learning Skills 
 

5.3.2 Qualitative data. 
To provide a fuller illustration on specific ways iPad integration has improved student learning skills in 

communication, collaboration, creativity, innovation, information search, problem-solving, and critical thinking, we 
further analyzed all 878 responses and found sub-themes under each learning skill as outlined and discussed in the 
next paragraph. 

Specifically, students acknowledged that their communication and collaboration skills were enhanced 
through information seeking and sharing, regular updates of course activities, increased teacher-student and peer 
communication, and project collaboration and group discussion as a result of iPad integration. As one student 
commented, iPad integration helped to “create a community online as well as in a classroom.” Some also were 
concerned about reduced socialization since students would go online to seek answers instead of asking each other 
about a question. Furthermore, students highlighted their enhancement in creativity and innovation skills through 
improved capabilities in writing and thinking, multimedia production, independent learning, and higher project 
completion rate. Students stated that iPads provided “the resources to explore different perspectives on the internet, 
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instead of only getting one from our textbooks” and “allow you to work at your own pace.” However, not everyone 
agreed that iPads have increased creativity. One student commented that iPads were being used as an eBook and not 
for “anything moderately creative.” With regard to skills on information search, students emphasized the 
improvements in proficiency with search engines, a sense of empowerment in gaining new knowledge and 
completing projects, and quicker access to updated information. One student summed it well, “It allows us to look 
into current events in our time instead of looking in a textbook about geography from ten years ago” Students also 
expressed concern over distractions by an overwhelming amount of information and limited iPad functions. One 
student indicated that it is “less convenient to search for things” because of restrictions set by schools. Finally, with 
regards to learning skills on problem-solving and critical thinking, students underscored increased abilities to locate 
information, complete projects, and utilize resources to problem-solve. Although many students considered looking 
up information to complete school assignment as problem-solving, many gave credit to themselves for being able to 
“to solve problems on my own because I find the information online instead of figuring it out for myself.” Students 
were restricted to the type of problem-solving tasks given by their instructors. Without more activities at the 
Redefinition or Modification levels in which they are encouraged to tackle real-world issues, students could only 
apply their problem-solving skills to the given assignments. For examples, students could be encouraged to take on 
authentic tasks such as improving school or promoting a cause, and so on. 

In conclusion, both quantitative and qualitative data show that student perceptions of iPad integration on 
their learning skills were highly favorable. It is important to design and implement instructional activities that 
recognize student interests and continue to develop their 21st century learning skills. 

 
6. Conclusions and Significance 

This study set out to study the instructional patterns and teacher/student perceptions of iPad cart 
integration. This mixed-methods study utilized the data triangulation approach to provide an in-depth analysis of 
what teachers do and what skills students desire to utilize in the classroom. Although there were overwhelming 
positive attitudes toward iPad integration, the gap between teachers’ instructional practices and students’ desired 
learning scenarios is noticeable. When the main activities focused on information search and reading texts on iPads, 
students were restricted to activities that did not maximize iPad affordances to foster skills in collaboration, 
creativity, critical thinking, and problem-solving. On the one hand, the study results corroborated with the findings 
from previous research that iPads have the potential to change instructional practices and improve engagement 
(Harper & Milman, 2016). However, barriers such as a lack of training as well as instructional and technical support, 
and negative teacher experiences can also limit the instructional use. The limitations of this study include a lack of 
baseline data of teacher adaptation of iPads at an early stage of iPad cart integration and a lack of a consistent 
instrument to measure both teacher and student perceptions. Due to the different roll-out schedules implemented in 
individual schools, not all teachers received the iPad carts during the same time frame. In order to boost the 
participation rate, the research team decided to visit the volunteer teachers’ classrooms toward the end of the 
semester so that they felt more confident of being observed. Ideally, it would be helpful to have two observations in 
each classroom to observe possible growth and changes in the individual teacher’s instructional activities. It would 
also be helpful to add a quantitative data set using a validated instrument to probe teacher-student perceptions for 
consistency to supplement the qualitative focus group data.  

This study provides a significant contribution to the growing literature on one-to-one learning initiatives by 
focusing on the specific instructional patterns and widening difference in expectations of technology-enriched 
classrooms between teachers and students. Interestingly, teachers with proficient iPad skills might not always use 
iPads to fully utilize student learning skills. Further study could explore the connections between teacher’s 
pedagogical content knowledge and the adaptation of emerging technology. 

 

References 

Boyatzis, R. E. (1998). Transforming qualitative information: Thematic analysis and code development. Thousand 
Oaks, CA: Sage Publications, Inc.  

Carr, J. (2012). Does math achievement h’APP’en when iPads and game-based learning are incorporated into fifth-
grade mathematics instruction? Journal of Information Technology Education: Research, 11(1), 269–286.  

Chou, C. C., Block, L., & Jesness, R. (2014). Strategies and challenges in iPad initiative: Lessons learned from year 
two. IADIS International Journal on WWW/Internet, 12(2), 85-101.  



Ciampa, K. (2014). Learning in a mobile age: An investigation of student motivation. Journal of Computer Assisted 
Learning, 30(1), 82-96. doi:10.1111/jcal.12036 

D’Agostino, J.,V., Rodgers, E., Harmey, S., & Brownfield, K. (2016). Introducing an iPad app into literacy 
instruction for struggling readers: Teacher perceptions and student outcomes. Journal of Early Childhood 
Literacy, 16(4), 522-548. doi:10.1177/1468798415616853 

Ertmer, P. A. (1999). Addressing first- and second-order barriers to change: Strategies for technology integration. 
Educational Technology Research and Development, 47(4): 47–61.  

Hamilton, E., Rosenberg, J., & Akcaoglu, M. (2016). The substitution augmentation modification redefinition 
(SAMR) model: A critical review and suggestions for its use. TechTrends: Linking Research & Practice to 
Improve Learning, 60(5), 433-441. doi:10.1007/s11528-016-0091-y 

Harper, B., & Milman, N. B. (2016). One-to-one technology in K-12 classrooms: A review of the literature from 
2004 through 2014. Journal of Research on Technology in Education, 48(2), 129. 
doi:10.1080/15391523.2016.1146564 

Hilton, J. T. (2016) A case study of the application of SAMR and TPACK for reflection on technology integration 
into Two social studies classrooms, The Social Studies, 107(2), 68-73, DOI: 10.1080/00377996.2015.1124376  

Hoffman, A. M. (2013). Students’ perceptions of on-task behaviour and classroom engagement in a 1:1 iPad school. 
English Leadership Quarterly, 36(2), 9–18.  

Hur, J. W., & Oh, J. (2012). Learning, engagement, and technology: Middle school students’ three-year experience 
in pervasive technology environments in South Korea. Journal of Educational Computing Research, 46(2), 
295–312.  

Karsenti, T., & Fiévez, A. (2013). The iPad in education: Uses, benefits and challenges. A survey of 6057 students 
and 302 teachers in Quebec, Canada. Montreal, QC: CRIFPE. Retrieved from 
http://www.karsenti.ca/ipad/pdf/iPad_report_Karsenti-Fievez_EN.pdf  

Maxwell, J. A. (2005). Qualitative research design: An interactive approach (2nd ed.). Thousand Oaks, CA: Sage 
Publications. 

Mouza, C., & Barrett-Greenly, T. (2015). Bridging the app gap: An examination of a professional development 
initiative on mobile learning in urban schools. Computers & Education, 88, 1-14. 
doi:10.1016/j.compedu.2015.04.009 

Newman, D. L, Coyle, V. C., & McKenna, L. A. (2013). Changing the face of ELA classrooms: A case study of 
TPACK professional development. In J. Keengwe (Ed.), Research perspectives and best practices in 
educational technology integration (pp. 270-287). Hershey, PA: Information Science Reference. Hershey. 

Oxnevad, S. (2015). Using SAMR to teach above the line. Retrieved from http://gettingsmart.com/203/07/using-
samr-to- teach-above-the-line/.  

Puentedura, R. (2013). Path to technology integration: SAMA & TPACK in context. Retrieved from 
http://www.hippasus.com/rrpweblog/archives/2013/05/29/PathsToTechnologyIntegration.pdf 

Puentedura, R. (2006). Transformation, technology, and education [Blog post]. Retrieved from 
http://hippasus.com/resources/tte/puentedura_tte.pdf 

Zhao, Y., & Frank, K. A. (2003). Factors affecting technology uses in schools: An ecological perspective. American 
Educational Research Journal, 40(4), 807-840. doi:10.3102/00028312040004807 


