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Introduction
Many factors contribute to classroom learning environment. Teaching environment plays
a significant role in the academic achievements of students. Communication technologies are
invading all businesses including education. The new technologies have offered teachers great
opportunities to reach their students in the same manner social media networks and online
gaming have attracted them and consumed their day times. In addition to the capabilities of
Mathematics teachers, the emerging technology tools in classroom environment constitute the
significant factors that affect student learning of mathematics skills. Instructors always strive to
diversify learning sources in classrooms. In Cooper’s words “Increasing engagement can no
longer rely on teachers’ idiosyncratic teaching styles” (p. 397). Mathematics learning programs
such as Cabri II+ and Geometer Sketchpad transformed the static classroom environment to a
dynamic and interactive learning experience (Fisher, Lucas & Galstyan, 2013). Enriching
classroom environments with new and innovative devices, like iPads and learning websites,
which could facilitate mobility and interactivity is of great concern for educators. Self-contained
classes, as well as mainstreams are the prospective domains where iPads could integrate into
their learning environments. iPads are characterized by their portability and connectivity through
wifi networks. iPads are easy to use; dealing with images and documents are easily manipulated
using fingers on the device’s touch screen (Valstad, 2010). Additionally, Its flat design makes it easy
for students to maintain uninterrupted contact with the teacher in the classroom and to pass the
device smoothly around a group (Melhuish & Falloon, 2010). Furthermore, the apps offered a more
efficient access to the pedagogical content (Johnston and Stoll, 2011).

“Engagement, motivation, and achievement are enhanced when students experience
meaningful relationships that enable them to emotionally connect with the content, the teacher,
and the instruction of a class” (Cooper, 2013, p. 366). Fisher et al. (2013) and Audi and Zarrad
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(2013) considered the influence of iPads on the face-to-face teaching environment of
mathematics at the university level. On the other hand, Beal and Rosenblum (2015) and
O’Malley et al. (2013) researched the ways to make Mathematics more approachable for students
with learning disabilities. They emphasized the importance of Mathematics for the future of
students and articulated the impact of iPad applications on improving the mathematics
competence of students. Seeking for better accessibility, Beal and Rosenblum (2015) developed
an iPad application that would integrate with a web-based application. They sought to measure
the proficiency of teachers and students in using the iPad application in classes. O’Malley et al.
(2013) commented on the challenges of using iPads in education. They worked to uncover the
advantages and disadvantages of utilizing iPads in the pedagogic content in self-contained
classes. Applying various teaching strategies has a great impact on students’ success, as iPads
make mathematics more approachable for all students.
Areas of Classroom Improvement
The purpose of this paper is to analyze the mathematics-teaching environment in regards
to iPads and the recently emerged technology trends. The paper will discuss the context of the
studies mentioned above and present a final conclusion.
Many pedagogical studies (Fisher et al., 2013; Audi & Zarrad, 2013; Robova, 2013; Beal
& Rosenblum, 2015; O’Malley et al., 2013) in the field of mathematics education emphasized
the great importance of raising students’ competence in mathematics. The scope is to help low
achieving students in various streams be more qualified to study at university level.
Carter et al. (2015) contended that, “When supported well, participation in inclusive
classrooms can increase access to interesting and relevant curricular content, shared learning
opportunities, new peer relationships, and raised expectations” (p. 9). Both the social structure
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of the learning process for university students and the way technology influences students’
interactions were researched (Fisher et al., 2013; Audi & Zarrad, 2013). Audi and Zarrad (2013)
in their research used the Nearpod application and a set of trigonometry questions to be worked
out by 17 engineering students in their first year. Correspondingly, Fisher et al. (2013)
researched two groups of Business students. Twenty-four students used their laptops, while 20
students used iPads over the semester course. The activity of each student was recorded
according to the private or public space occupied during group activities. Results from both
studies revealed that students highly appreciated the intervention of iPads in their education
process. Audi & Zarrad (2013) contended that, “Overall most of the students found the iPad
class engaging and agreed that the iPad class presents the class content in a better way” (p. 53).
Moreover, a student claimed that, “You’re more likely to help each other when it’s portable and
you can see what each other is doing’’ (Fisher et al., 2013, p. 166). Students with iPads were
more likely to incorporate technology in their interactions, so that they shared their screens with
each other. Robova (2013) presented an extensive analysis of the role of the Internet and
learning websites in Mathematics classroom environment. Advantages as well as risks of
incorporating online resources in education have been researched.
O’Malley et al. (2013) involved in their study ten students with disabilities aged 12 - 15
for over four weeks. Mathematics fluency of the students was assessed by the traditional pencil
and paper tests. Application of basic mathematics skill on the iPad was then considered using
the Math Racer application. The social factor was evaluated by surveying the teachers about the
intervention of iPads in daily face-to-face classroom learning environment. Moreover, the impact
of integrating iPads in the educational process was also considered in surveys and interviews for
students. O’Malley et al. (2013) commented on students’ increasing interest to engage in
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activities using their iPads: “The teachers reported that the students appeared to be eager to
participate with the iPad activities” (p. 10). Beal and Rosenblum (2015) worked with 29
visually impaired students from elementary to high school levels. For several weeks, students
who were print and braille users worked out six mathematics units using a specialized iPad
application. Teachers successfully manipulated the new iPad application and its related
materials. Further results of the study revealed that, “Students quickly learned to navigate
through the [application] by using the brief training unit, and were able to solve many of the
mathematics word problems successfully” (Beal & Rosenblum, 2015, p. 392).
Methods to Enhance Mathematics Education
All the above mentioned articles emphasized the importance of mathematics, as it
comprises all aspects of life. They agreed that using different approaches to teaching
mathematics concepts is highly rewarding in terms of student engagement and classroom
interactions during mathematics lessons. Utilizing iPads and its various applications in
mathematics lessons for engineering students was highly praised for the flexible and interactive
environments provided by these technologies (Audi & Zarrad, 2013; Fisher et al., 2013). For
instance, the iPad application Nearpod and its different features were recommended to promote
effective classroom environment, where students use the application in collaboration with other
applications like pdf and excel applications (Audi & Zarrad, 2013). However, Fisher et al.
(2013) highlighted the significance of iPads as a hub for public communications. It is contended
that, “The advantage of the iPad is that it can also serve as a public center of communication in
which multiple students can view, discuss, and interact with the device simultaneously” (Fisher
et al., 2013, p. 176).
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Robova (2013) highly evaluated the integration of websites and Internet educational
materials in the learning process: “We can say the key benefits of their integration lie in: access
to a large number of teaching materials, increasing the clarity of explanation and learning
effectiveness, student motivation and proactive approach” (Robova, 2013, p. 634). However,
“Students with severe disabilities who participate in peer support arrangements may have more
social interactions, access a wider range of social supports, maintain or increase their academic
engagement, spend less time in close proximity to paraprofessionals, and develop more
friendships” (Carter et al., 2015, p. 11). In that sense, Beal and Rosenblum (2015) advised that
the new iPad application provided a favorable medium for students with visual disabilities to
enhance their mathematics skills. They claimed that the application attended to most of the
needs of all students. Having similar results, O’Malley et al. (2013) articulated that iPads can
bridge the gaps in the building blocks of mathematical competency for students with disabilities.
Moreover, the researchers argued that iPads empowered teachers to be more efficient in engaging
students in classroom activities.
The Role of Teachers in the iPad Learning Environment
Teachers have their contributions in examining and evaluating the new learning
environment with mobile devices. William (2016) highlighted the advantages of integrating
mobile technologies and their impact on online learning: “This really shows the integration of
technology in the classroom and how tablets and iPads are transforming today's learning”
(McCutchen, 2016). Moreover, iPads have influenced various modes of learning, so that mobile
technology has made learning more accessible and affordable for those who cannot afford the fee
of schools or colleges (Hastings, 2016)
Instructional Design. Grouws and Cebulla (2000) contended that the amount of
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instructional time during mathematics lessons would enhance students’ performance. Moreover,
they advised students to access instructional materials at home. In that sense, teachers would flip
their classroom structure. Students were encouraged to read and apply mathematical concepts
before they discussed and posed problems in class.
iPads were commonly known to be used in classrooms as e-readers for textbooks with
apps like iBooks, CourseSmarts, and KindleApp (Johnston & Stoll, 2011). However, at
Pepperdine University, instructors utilised other apps on the iPads in one of the mathematics
classrooms. Students used iPads equipped with Numbers, a spreadsheet app, and GraphicCalc
HD, a graphic calculator app. In another classroom, students used Excel and Java graphing
applet with their laptops. Students with iPads were efficient in utilising technology to aid their
problem solving. On the contrary, students with laptops experienced lot of distractions and relied
on pen and paper to work out the majority of the exercises (Fisher & Lucas, 2011).
Perry, Thrasher, and Lee (2014) recommended the Dropbox app to share files and the
mathematics apps Sketchpad Explorer, Data Analysis, and MathGraph. Teachers as well as
students can create dynamic geometry content by using the app Geometer’s Sketchpad.
Moreover, bivariate data can be plotted and analysed using the Data Analysis app. Various
mathematical functions such as polynomials and exponential functions can be explicitly graphed
by the app MathGraph. Students can make use of these graphs to characterise function inverses
and visualise translations.
Gawlik (2014) argued that with mobile smartboard in their hands, teachers and students
could utilise many apps including annotative applications in their classrooms. Annotative
applications such as Notability and iAnnotate PDF manipulate PDF documents through the
Dropbox or email applications. Students would have the opportunity to annotate their work on
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the teacher’s iPad, which is mirrored onto the classroom projector. Students collaboratively
work out exercises and solve mathematics problems. The Safari application allows students to
search the web for information.
Technical Issues Beyond Teaching. Educational institutions viewed iPads as an
alternative to laptops in classrooms (Johnston & Stoll, 2011). However, file management with
iPads is completely different from that of personal computers or Apple’s Macintosh. With no file
structure, USB or CDs, files are kept inside their respective apps or stored in the Cloud, a webbased file storage space (Quillen, 2011). All that would help students concentrate on the
pedagogic task and help them avoid distractions caused by downloading non-relevant files to
their devices.
Perry et al. (2014) found that sharing files with iPads can be challenging for some
teachers who used to work on devices that allow file management and have a USB port.
Teachers need to know how to manipulate files within the iPad and how to distribute classroom
material among students. Using Dropbox, teachers can share files and learning materials with a
class either by email address or by a URL. Either way, the file will be accessible to the students
through a link sent to their email addresses or posted on a social media site. However, students
with individual Dropbox accounts can access classroom materials through a class-shared folder.
Students would receive an invitation in their email with a link to the class folder. After accepting
the invitation, students could access the folder through their individual Dropbox accounts.
Powell (2014) contended that in addition to working on the pedagogical content and the
instructional design, teachers need to master iPad apps and their features. Moreover, teachers
can avoid unwanted distractions by disabling Safari, Facetime and iTunes. Furthermore, the
teacher can gather unused apps in one folder, keeping the screen space for the most used apps.
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Gawlik (2014) highlighted the challenges that might face teachers in their classrooms.
Teachers have to be proficient in dealing with technical issues regarding incorporating the iPad
with other devices. Cable connections could be used in order to display iPad content through a
projector or through an HD television. However, using Apple TV seemed to be a more practical
option. Teachers have to be aware of the suitable cable, HDMI or VGA, with adaptor, to connect
the Apple TV with the classroom projector. Being connected to the same wireless network, the
iPad content will be wirelessly mirrored through the Apple TV to the projector.
Further Investigations
The studies raised issues of reliability and consistency. It is agreed that “[The] initial
result will be followed by a more in depth evaluation of the use of the interactive tablets
conducted over a course length to confirm that this positive result will not fade once the initial
excitement dissipates” (Audi & Zarrad, 2013, p. 54). According to Audi and Zarrad (2013), the
study was conducted over one session, and there was a compelling need to conduct it over the
full course to ensure the consistency of the results. In the same manner, Fisher et al. (2013)
highlighted the need to further investigate the iPad applications and the teaching methodologies
in classrooms. Moreover, dialogic patterns among students need to be analyzed in details in
order to predict the influence of iPads on students’ discussion: “Our study emphasized student
actions, but we recognize that a closer study of student dialog may reveal how the ability to view
and interact with a device impacts the way students discuss mathematics” (Fisher et al., 2013, p.
176).
In addition, “Key issues with Internet use in instruction include the amount and quality of
the information available” (Robova, 2013, p. 634). Robova (2013) stressed the need to review
existing learning websites and available online materials before offering them to students.
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Moreover, Beal and Rosenblum (2015) commented on the need for certain modifications on the
new iPad application in order to enhance the interactivity of the instruction medium: “The
biggest changes involved making the instructional supports within the [application] more
interactive and more specific to each problem” (Beal & Rosenblum, 2015, p. 392). The scholars
reported improvements on the videos and the hints for solving problems. However, they admitted
that not all problems had been resolved yet.
Moreover, according to O’Malley et al. (2013), “teachers are more likely to use and
integrate technology into their instructional practices if they receive the training on how to use
technology to improve student outcomes” (p. 14). O’Malley et al. (2013) highlighted the need to
raise the capabilities of teachers with the new emerging technologies through training and
professional development sessions. Additionally, the parents and school management are
required to cooperate and give more support to teachers in order to make the iPad class a
successful experience.
Conclusion
Overall, diversifying the teaching and learning aids and incorporating web networks,
electronic boards, and computer tablets help students achieve better results in mathematics.
Teaching methodologies and capabilities of teachers to use new technologies in education and to
attend to the needs of students with disabilities were researched. Mobile technologies such as
iPads influenced the teaching and learning environment in mathematics classrooms.
Incorporating iPads with data projectors and Apple TV’s converted the small device into a
moving smartboard with built-in apps. However, students can experience many distractions
caused by accessing non-academic material during learning activities. More challenges emerged
with these new trends of technology in education. Educators should be well trained in dealing
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with the technical issues of the iPads, as well as in embedding the pedagogic content in the
instructional design using these devices. Teachers were advised to adapt with the new trend of
technology in education. However, schools were urged to provide the needed support for both
teachers and students in order to achieve the best results.
This literature review focused on the effects of iPad applications on promoting more
engaging environment in mathematics classrooms. It has shown that the sharing of learning
spaces has a positive influence on student achievements. Moreover, specifications and further
configurations of iPad applications to adapt with web-based applications significantly impact the
learning of mathematics skills by students. However, I think further research will be needed to
uncover more opportunities of learning in the shared and public spaces for students in face-toface learning groups. Future research would answer questions regarding:
1) Engagement of students in group work
2) The impact of iPads on academic achievement
3) The correlation between engagement and academic achievement
4) The influence of web-based apps on engagement and achievement
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