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^dZd
This study aimed at determining the secondary school mathematics teachers’ and
students’ views on computer-assisted mathematics instruction (CAMI) conducted via
DĂƚŚĞŵĂƚŝĐĂ͘ĐĐŽƌĚŝŶŐůǇ͕ƚŚƌĞĞŵĂƚŚĞŵĂƚŝĐƐƚĞĂĐŚĞƌƐŝŶĚŦǇĂŵĂŶĂŶĚŶŝŶĞϭϬƚŚ-grade
students participated in the research. Firstly, the researchers trained the mathematics
teachers in the Mathematica program, a computer algebra system (CAS) and CAMI. Then,
they provided a suitable environment for teachers to practice CAMI with their students to
teach quadratic functions (parabola). Case study, a qualitative research design, was utilized
in the study. Semi-structured interview forms were used as data collection tools. The
interview data were analyzed using descriptive and content analysis, and the codes and
themes related to the topic were obtained. The findings revealed that all the teachers
found CAMI implementations interesting as supported by students’ views. While all
mathematics teachers wanted to benefit from CAMI in mathematics and geometry
courses, most of the students asked that CAMI be used in different courses. It was found
that students did not have any problems with the Mathematica used with CAMI activities.
However, it was also revealed by one student and one teacher that involving CAMI
constantly in the courses would hinder preparations for the university entrance exam.

<ĞǇǁŽƌĚƐ͗

Computer-assisted instruction, computer algebra systems,
mathematics instruction.

/EdZKhd/KE
Today information and communications technologies have been developing rapidly and new
opportunities have been generated for meaningful mathematics instruction. As a result of continuous
development of computer technologies, both the quality and the quantity of educational software have been
ŝŶĐƌĞĂƐŝŶŐĂŶĚƚŚĞĂůƚĞƌŶĂƚŝǀĞƐŚĂǀĞďĞĞŶŐƌŽǁŝŶŐ͘;DŝŶŝƐƚƌǇŽĨEĂƚŝŽŶĂůĚƵĐĂƚŝŽŶDE͕ϮϬϭϯͿ͘ĐĐŽƌĚŝŶŐ
ƚŽĂŬŝ;ϮϬϭϱͿ͕͞ĂƉĂƌƚĨƌŽŵĐŽŵƉƵƚĞƌďĞŝŶŐƵƐĞĚĂƐĂŶĞĨĨĞĐƚŝǀĞĐŽŵƉƵƚĂƚŝŽŶĂůƚŽŽů͕ĂŵŽƌĞŝŵƉŽƌƚĂŶƚƋƵĂůŝƚǇ
of it is that it can show the abstract mathematical concepts on the screen and concretize them”. This
concretization will have positive effects on students’ meaningful learning. Thus, students’ process of
constructing mathematical knowledge must be promoted with multi representations and materials and they
must be actively engaged in Information and Communications Technologies (ICT). ICT in mathematics
instruction is used not with the intent of replacing the teaching of mathematical skills with technology but
the purpose is to be able to have all students reach mathematical thinking without paying regard to their skill
levels. Students can solve realistic mathematics problems with effective use of ICT and they can spend the
time saved from long operations on ƌĞĂƐŽŶŝŶŐĂŶĚĐƌĞĂƚŝǀĞƚŚŝŶŬŝŶŐ;DE͕ϮϬϭϯͿ͘,ĞŶĐĞŝƚŝƐŝŶĞǀŝƚĂďůĞƚŚĂƚ
IT in general and computer assisted mathematics instruction (CAMI) in particular will have its place in
educational environments.
46

www.mojet.net

Malaysian Online Journal of Educational Technology

2017 (Volume 5 - Issue 1 )

Computer assisted instruction (CAI) refers to an instruction offered via a computer during the
teaching-learning process. In CAI, students interact with the computer and determine their weaknesses and
learn from their performance; they are responsible for their learning thanks to the feedback offered, and
ƚŚĞǇĂƌĞŵŽƌĞŝŶƚĞƌĞƐƚĞĚŝŶƚŚĞůĞƐƐŽŶƐǀŝĂĂŶŝŵĂƚŝŽŶ͕ŐƌĂƉŚƐ͕ƐŽƵŶĚĂŶĚĚĞŵŽŶƐƚƌĂƚŝŽŶƐ;ĂŬŝ͕ϮϬϭϱͿ͘dŚĞ
primary goals to use a computer in mathematics instruction are to activate students’ higher order cognitive
skills and enable them to create their own mathematics knowledge based on their interaction with
mathematics.
zĞƔŝůǇƵƌƚ ;ϮϬϭϬͿ ĐŽŶĚƵĐƚĞĚ ŵĞƚĂ-ĂŶĂůǇƐŝƐ ďǇ ĞǆĂŵŝŶŝŶŐ ϭϱϱ ƐƚƵĚŝĞƐ ĐĂƌƌŝĞĚ ŽƵƚ ŝŶ ƐĐŝĞŶĐĞ ĂŶĚ
ŵĂƚŚĞŵĂƚŝĐƐĞĚƵĐĂƚŝŽŶĨŝĞůĚƐƵƐŝŶŐƋƵĂŶƚŝƚĂƚŝǀĞƌĞƐĞĂƌĐŚŵĞƚŚŽĚƐŝŶdƵƌŬĞǇďĞƚǁĞĞŶϮϬϬϮĂŶĚϮϬϬϴ͘dŚĞ
study concluded that student academic achievement in the learning environment where CAI was used was
higher at a meaningful level when compared to learning environments using the classical method.
CAI can be discussed as a system which is interconnected regarding software, hardware and teacher.
Even if a computer with the best hardware features and the best qualified teacher is used, software still plays
an important role as an infusive factor. If the goal is to be attained efficiently in CAI, three factors must be
ƉĂŝĚĂƚƚĞŶƚŝŽŶ;ƌƐůĂŶ͕ϮϬϬϯͿ͘KĨƚŚĞƐĞƚŚƌĞĞĨĂĐƚŽƌƐ͕ƚŚĞĚĞĨŝĐŝĞŶĐŝĞƐǁŝƚŚŚĂƌĚǁĂƌĞǁŝůůďĞĞůŝŵŝŶĂƚĞĚŝŶůŝŶĞ
ǁŝƚŚƚŚĞĂĐƚŝǀŝƚŝĞƐĐĂƌƌŝĞĚŽƵƚǁŝƚŚŝŶƚŚĞĐŽŶƚĞǆƚŽĨdŚĞDŽǀĞŵĞŶƚƚŽŶŚĂŶĐĞKƉƉŽƌƚƵŶŝƚŝĞƐĂŶĚ/ŵƉƌŽǀĞ
Technology (FATIH) project initiated by the Ministry of National Education (MNE) and Ministry of Transport
ŝŶ dƵƌŬĞǇ Ăƚ ƚŚĞ ĞŶĚ ŽĨ ϮϬϭϬ͘ This project aims at equality of opportunity in education, improvement of
technology in schools, and effective use of ICT tools in the teaching-learning process.
The Project intends to provide LCD Interactive Boards and the infrastructure of internet network
in all schools, and to distribute tablet PCs to every teacher and student. It provides for in-service training for
teachers to enhance effective usage of ICT equipment in the classroom teaching-learning, and to form
educational e-contents in accordance with ICT-assisted teaching programs (MNE͕ϮϬϭϯͿ͘When teachers were
considered as the second factor, it was emphasized by many studies that teachers were the main factor in
ďĞŶĞĨŝƚŝŶŐĨƌŽŵ/ŝŶůĞĂƌŶŝŶŐƐĞƚƚŝŶŐƐ;,ƵƚŬĞŵƌŝΘĂŵƌŝ͕ϮϬϭϲ͖PŬƐƺǌΘŬ͕ϮϬϬϵ͖^ĞĨĞƌŽŒůƵ͕ŬďŦǇŦŬ͕Θ
ƵůƵƚ͕ϮϬϬϴ͖hŵĂǇ͕ϮϬϬϰͿ͘KŶƚŚĞŽƚŚĞƌŚĂŶĚ͕ŝƚǁĂƐƐƚĂƚĞĚƚŚĂƚŽŶĞŽĨƚŚĞďŝŐŐĞƐƚĨĂĐƚŽƌƐƉƌeventing CAMI
ĨƌŽŵƚĂŬŝŶŐƉůĂĐĞŝŶƚŚĞĐůĂƐƐƌŽŽŵǁĂƐƚĞĂĐŚĞƌƐ͛ǁĞĂŬŶĞƐƐĞƐŝŶƚŚŝƐƐƵďũĞĐƚ;ƌƐŽǇ͕ϮϬϬϱ͖,ĂŶŐƺůΘĞǀƌŝŵ͕
ϮϬϭϬ͖ <ƵƚůƵĐĂ Θ ŬŝĐŝ͕ ϮϬϭϬ͖ ^ĞĨĞƌŽŒůƵ Ğƚ Ăů͕͘ ϮϬϬϴ͖ zĞŶŝůŵĞǌΘ <ĂƌĂŬƵƔ͕ ϮϬϬϳͿ͘ tŚĞŶ ƐŽĨƚǁĂƌĞ͕ ƚŚĞ ƚŚŝƌĚ
component of the process, is cŽŶƐŝĚĞƌĞĚ͕ĂŐĂŝŶƚŚĞĞĨĨĞĐƚŽĨƚĞĂĐŚĞƌƐŝƐǀŝĞǁĞĚ͘<ĂǌƵĂŶĚzĂǀƵǌĂůƉ;ϮϬϬϴͿ
ĐŽŶĚƵĐƚĞĚĂƐƚƵĚǇŽŶϰϳϭƉƌŝŵĂƌǇƐĐŚŽŽůƚĞĂĐŚĞƌƐŝŶdƵƌŬĞǇ͘dŚĞŝƌƐƚƵĚǇĐŽŶĐůƵĚĞĚƚŚĂƚĂůƚŚŽƵŐŚƚĞĂĐŚŝŶŐ
software existed in the schools with CAI classrooms and educational software was developed in all fields, a
ĐŽŶƐŝĚĞƌĂďůĞŶƵŵďĞƌŽĨƚĞĂĐŚĞƌƐ;Ϯϲ͘ϴйͿǁĞƌĞƵŶĂǁĂƌĞŽĨƚŚĞŵĂŶĚƚŚĞǇĚŝĚŶŽƚĞǆĂŵŝŶĞƚŚĞƐŽĨƚǁĂƌĞŝŶ
ƚŚĞŝƌĨŝĞůĚƐ;Ϯϳ͘ϲйͿ͘tŚĞŶĐŽŶƐŝĚĞƌĞĚĨƌŽŵƚŚŝƐƉŽŝŶƚŽĨǀŝĞǁ͕ŝĚĞŶƚŝĨǇŝŶŐƚĞĂĐŚĞƌƐ͛ƌĞĂůŽƉŝŶŝŽŶƐĂďŽƵƚD/
transparently will be possible after they are trained about CAMI and given opportunities to implement
educational software in their classes. Students’ views can be utilized as well as teachers’ views in order to
bring up CAMI activities and the software treated as an infusive factor to better levels.
ĐĐŽƌĚŝŶŐƚŽ,ŽŚĞŶǁĂƌƚĞƌĂŶĚ&ƵĐŚƐ;ϮϬϬϰͿ͕ƵƐŝŶŐĚǇŶĂŵŝĐŐĞŽŵĞƚƌǇĂŶĚĂůŐĞďƌĂƐŽĨƚǁĂƌĞďĂƐĞĚ
on computer in mathematics instruction caused a new understanding to develop. Computer algebra systems
(CAS), based on the use of symbolic expressions, and dynamic geometry software (DGS), based on geometric
structures, are the two most important ones used among the software which can respond to this new
understanding, which can be used to create positive teaching, learning, and classroom settings for supporting
ŵĂƚŚĞŵĂƚŝĐƐŝŶƐƚƌƵĐƚŝŽŶĂŶĚůĞĂƌŶŝŶŐ;,ŽŚĞŶǁĂƌƚĞƌΘ:ŽŶĞƐ͕ϮϬϬϳͿ͘
CAS which was developed as software that could do symbolic computations as well as numeric
computations for solving mathematical problems was obtained by expanding standardized numerical
ƉƌŽŐƌĂŵŵŝŶŐ ůĂŶŐƵĂŐĞƐ ƐƵĐŚ ĂƐ ͕ WĂƐĐĂů ĂŶĚ &ŽƌƚƌĂŶ ;ŬƚƺŵĞŶ͕ ϮϬϬϳͿ͘ /ƚ ŝƐ ďĂƐŝĐĂůůǇ ƉŽƐƐŝďůĞ ƚŽ ĚŝǀŝĚĞ
ŶƵŵĞƌŝĐĐŽŵƉƵƚĂƚŝŽŶƐŝŶƚŽƚǁŽ͘KŶĞŽĨƚŚĞŵŝƐĨůŽĂƚŝŶŐƉŽŝŶƚŵĞƚŚŽĚǁŚŝĐŚƵƐĞƐĂǀĂƌŝĞƚǇŽĨĂůŐŽƌŝƚŚŵƐĂŶĚ
does number based computations. In this method, the results obtained are not precise because the
operations are number-based and most of the time computations are done using approximate values.
Another computation method is symbolic, or algebraic computation, or computer algebra which is based on
doing computation on symbols representing mathematical objects. While the term symbolic refers to
expressing an answer in a closed formula or finding a symbolic approximation, the term algebraic means
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carrying out compƵƚĂƚŝŽŶƐ ĞǆĂĐƚůǇ ;ĂǀĞŶƉŽƌƚ͕ ^ŝƌĞƚ͕ Θ dŽƵƌŶŝĞƌ͕ ϭϵϵϯ͖ <ĂďĂĐĂ͕ ϮϬϬϲͿ͘ ĞƐŝĚĞƐ ďĞŝŶŐ ĂŶ
effective symbolic computation tool, another important characteristic of computer algebra systems is their
ability to draw graphs at an advanced level and to visualize. Thanks to their developed abilities, CAS can do
drawings in Cartesian, polar, and cylindrical coordinates.
Mathematica is one of the most developed CAS of our day and its first version was released in
ϭϵϴϴďǇtŽůĨƌĂŵZĞƐĞĂƌĐŚ͖ƐŝŶĐĞƚŚĞŶŝƚŚĂs been constantly improving with its more than twenty versions
ƉƵďůŝƐŚĞĚďǇtŽůĨƌĂŵZĞƐĞĂƌĐŚ͘DĂƚŚĞŵĂƚŝĐĂŝƐĂŶĞǆƉĂŶĚĂďůĞƐǇƐƚĞŵǁŚŝĐŚǁŽƌŬƐǁŝƚŚŝŶƉƵƚ-output logic,
has a graphical interface, allows easy entry of graphs and gives opportunities to carry out operations on chart
ŽďũĞĐƚƐ ;'ƺůĐƺ͕ ϮϬϬϰͿ͘ ŶŽƚŚĞƌ ĨĞĂƚƵƌĞ ŽĨ DĂƚŚĞŵĂƚŝĐĂ ŝƐ ŝƚƐ ŽŵƉƵƚĂďůĞ ŽĐƵŵĞŶƚ &ŽƌŵĂƚ ;&Ϳ͕ ĂŶ
electronic document format designed to allow easy authoring of any content generated on Mathematica
without having to set up a program on a computer. Thanks to the CDF player which can be downloaded free,
the structures developed by the programmer can be examined and they can be manipulated within the
allowed limits. Moreover, Mathematica has structures such as a slider allowing users to manipulate any
mathematical and geometrical structures and this is an important feature of Mathematica which intersects
with DGS.
It was revealed in the studies on the activities of computer-assisted mathematics instruction
conducted through CAS that students’ conceptual understanding levels ;ŬƐŽǇ͕ϮϬϬϳ͖'ŚŽƐŚ͕ϮϬϬϯ͖<ĂďĂĐĂ͕
ϮϬϬϲ͖^Ğǀŝŵůŝ͕ϮϬϭϯ͖^ĞǀŝŵůŝΘĞůŝĐĞ͕ϮϬϭϱͿ, problem solving skills ;ŬƚƺŵĞŶ͕ϮϬϬϳ͖^Ğǀŝŵůŝ͕ϮϬϭϯ͖dƵůƵŬ͕
ϮϬϬϳͿ, academic achievement ;ŬƐŽǇ͕ϮϬϬϳ͖ƵůƵƚ͕ϮϬϬϵͿ and attitudes toǁĂƌĚŵĂƚŚĞŵĂƚŝĐƐ;ŬƐŽǇ͕ϮϬϬϳ͖
ŬƚƺŵĞŶ͕ϮϬϬϳ͖<ĂďĂĐĂ͕ϮϬϬϲ͖dƵůƵŬ͕ϮϬϬϳͿǁĞƌĞŚŝŐŚĞƌĂƚĂŵĞĂŶŝŶŐĨƵůůĞǀĞůǁŚĞŶĐŽŵƉĂƌĞĚƚŽƐƚƵĚĞŶƚƐŝŶ
control groups.
In the international literature review on teaching activities carried out via CAS, similar results were
obtained as well. These results can be listed in the way that students learn maths better and with a deeper
comprehension via CAS, that CAS encourage students’ independent learning and success, and thus increased
their motivation for mathematics, that CAS enable students to deal with more difficult and realistic
mathematical structures more easily in earlier periods, and that CAS can meet workplace requirements in
ƚŚĞϮϭƐƚĐĞŶƚƵƌǇ;ƵƚĞĂƵ͕DĂƌƐŚĂůů͕:ĂƌǀŝƐΘ>ĂǀŝĐǌĂ͕ϮϬϭϬ͖>ĂǀŝĐǌĂ͕ϮϬϬϴ͖DĂƌƐŚĂůů͕ƵƚĞĂƵ͕Jarvis, & Lavicza,
ϮϬϭϮͿ͘
dĂƚĂƌ͕ <ĂŒŦǌŵĂŶůŦ͕ ĂŶĚ ŬŬĂǇĂ ;ϮϬϭϯͿ ĐŽŶĚƵĐƚĞĚ Ă ƐƚƵĚǇ ĞǆĂŵŝŶŝŶŐ ϭϮϲ ƐƚƵĚŝĞƐ ŽŶ ƚĞĐŚŶŽůŽŐǇ
ĂƐƐŝƐƚĞĚ ŵĂƚŚĞŵĂƚŝĐƐ ŝŶƐƚƌƵĐƚŝŽŶ ŝŶ dƵƌŬĞǇ ǁŚŝĐŚ ǁĞƌĞ ƉƵďůŝƐŚĞĚ ďĞƚǁĞĞŶ ϮϬϬϬ ĂŶĚ ϮϬϭϭ ŝŶ ƚĞƌŵƐ ŽĨ
demographic information, key words, and ŵĞƚŚŽĚŽůŽŐǇ͘ZĞƐƵůƚƐŽĨƚŚĞŝƌƐƚƵĚǇĞŵƉŚĂƐŝǌĞĚƚŚĂƚƚŚĞƐĂŵƉůŝŶŐ
of the most of the studies carried out in Turkey consisted of undergraduate students, and the secondary
ƐĐŚŽŽůƐƚƵĚĞŶƚƐƉĂƌƚŝĐŝƉĂƚĞĚŽŶůǇŝŶϭϭйŽĨƚŚĞƐƚƵĚŝĞƐ͘^ŝŵŝůĂƌůǇ͕ŝŶƚŚĞĂƌƚŝĐůĞƐĞxamined it was found that
ŽŶůǇ ϴй ŽĨ ƚŚĞ ƌĞƐĞĂƌĐŚ ƐƚƵĚŝĞƐ ŝŶĐůƵĚĞĚ ƐĞĐŽŶĚĂƌǇ ƐĐŚŽŽů ƐƚƵĚĞŶƚƐ ĂŶĚ ƐĞĐŽŶĚĂƌǇ ƐĐŚŽŽů ŵĂƚŚĞŵĂƚŝĐƐ
teachers as participants, which is quite low. The key words used by the researchers in the articles were also
examined; these examinations revealed that the studies published in Turkey did not include mathematics
topics adequately and the research studies about the software which could be used in mathematics
ĞĚƵĐĂƚŝŽŶǁĞƌĞůŝŵŝƚĞĚ͘KŶƚŚĞŽƚŚĞƌŚĂŶĚ͕'^ǁĂƐĞŶĐŽƵŶƚĞƌĞĚŵŽƌĞƚŚĂŶ^ ;ĂďŽƵƚϱϬйͿĂŵŽŶŐƚŚĞ
key words and Mathematica program was not mentioned.
The literature review shows that studies on using CAS as a teaching-learning tool in Turkey are quite
ƌĂƌĞ;dĂƚĂƌĞƚĂů͕͘ϮϬϭϯͿ͕ĂŶĚƚŚŽƐĞƌĞƐĞĂƌĐŚĞƐ͕ĂƐŝŶƚŚĞŝŶƚĞƌŶĂƚŝŽŶĂůliterature, have been carried out on
ŐĞŶĞƌĂůŵĂƚŚĞŵĂƚŝĐƐ;ĂůĐƵůƵƐͿǁŝƚŚƵŶĚĞƌŐƌĂĚƵĂƚĞƉĂƌƚŝĐŝƉĂŶƚƐ;ƵƚĞĂƵĞƚĂů͕͘ϮϬϭϬ͖>ĂǀŝĐǌĂ͕ϮϬϬϴ͖DĂƌƐŚĂůů
ĞƚĂů͕͘ϮϬϭϮͿ͘KŶƚŚĞŽƚŚĞƌŚĂŶĚ͕ŝƚŝƐĂůƐŽƐĞĞŶŝŶƌĞƐĞĂƌĐŚĞƐŽŶƐĞĐŽŶĚĂƌǇƐĐŚŽŽůůĞǀĞůƚŚĂƚ^-based graphic
ĐĂůĐƵůĂƚŽƌƐŚĂǀĞďĞĞŶƵƐĞĚŵĂŝŶůǇ;ĂŬŝΘĞůŝŬ͕ϮϬϬϱ͖WŝĞƌĐĞ͕Ăůů͕Θ^ƚĂĐĞǇ͕ϮϬϬϵͿ͕ĂŶĚƚŚĂƚĐŽŵƉƵƚĞƌ-based
ĂƉƉůŝĐĂƚŝŽŶƐŚĂǀĞŶŽƚďĞĞŶĚĞĂůƚǁŝƚŚƐƵĨĨŝĐŝĞŶƚůǇ;WŝĞƌĐĞĞƚĂů͕͘ϮϬϬϵͿ͘dŚŝƐƉƌĞƐĞŶƚƐƚƵĚǇ͕ŝŶǀŽůǀŝŶŐƐĞĐŽŶĚĂƌǇ
school mathematics teachers and students as participants, is an attempt to contribute to literature with its
focus on the effects of using CAS in the teaching-learning environment.
ŝŵŽĨƚŚĞ^ƚƵĚǇ
The purpose of this research study is to determine the views of secondary school mathematics
teachers and students, who have not had any experience about CAS and CAMI before, about CAMI activities
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ǁŚŝĐŚŚĂǀĞďĞĞŶĐĂƌƌŝĞĚŽƵƚǀŝĂ͞DĂƚŚĞŵĂƚŝĐĂϵ͘Ϭ͟ƉƌŽŐƌĂŵƚŚĂƚƚŚĞǇŚĂǀĞũƵƐƚƵƐĞĚĨŽƌƚŚĞĨŝƌƐƚƚŝŵĞ͘/Ŷ
order to examine mathematics teachers’ and students’ views about this new situation, the following was
ƐĞůĞĐƚĞĚ ĂƐ ƚŚĞ ƌĞƐĞĂƌĐŚ ƋƵĞƐƚŝŽŶ ŽĨ ƚŚĞ ƐƚƵĚǇ͗ ͞tŚĂƚ ĂƌĞ ƚŚĞ ǀŝĞǁƐ ŽĨ ƐĞĐŽŶĚĂƌǇ ƐĐŚŽŽů ŵĂƚŚĞŵĂƚŝĐƐ
teachers and students who practiced CAMI activities via Mathematica program for the first time?”

Dd,K
For the sake of revealing the present situation in the research, a detailed and in-depth perspective,
without any generalization concerns, was adopted. Thus, the research study was carried out using the case
study method, one of the qualitative research methods. A case study is a design that investigates a
ƉŚĞŶŽŵĞŶŽŶ ǁŝƚŚŝŶ ŝƚƐ ƌĞĂů ůŝĨĞ ĐŽŶƚĞǆƚ͕ ĚŝƐĐƵƐƐĞƐ ͞ŚŽǁ͟ ĂŶĚ ͞ǁŚǇ͟ ƋƵĞƐƚŝŽŶƐ ŝŶ ƚŚĞ ĞǀĞŶƚ ƚŚĂƚ ƚŚĞ
researcher has very little control over the phenomenon ;zŝŶ͕ ϮϬϭϰͿ͕ ĂŶĚ involves in-depth and detailed
examination of a single case or multiple cases, settings, or other systems connected with each other
;DĐDŝůůĂŶ͕ϮϬϬϬͿ.
ƚƚŚĞďĞŐŝŶŶŝŶŐŽĨƚŚĞƌĞƐĞĂƌĐŚƚŚƌĞĞƐĞĐŽŶĚĂƌǇƐĐŚŽŽůŵĂƚŚĞŵĂƚŝĐƐƚĞĂĐŚĞƌƐǁĞƌĞŐŝǀĞŶĂϭϲ-hour
training on the fundamentals of CAMI, the use of Mathematica program which is a CAS, and CAMI
ŝŵƉůĞŵĞŶƚĂƚŝŽŶĞǆĂŵƉůĞƐ͘dŚĞŶ͕ŵĂƚŚĞŵĂƚŝĐƐƚĞĂĐŚĞƌƐŝŶƚŚĞŝƌƐƵŝƚĂďůĞƚŝŵĞƚĂƵŐŚƚƐĞĐŽŶĚĂƌǇƐĐŚŽŽůϭϬƚŚ
grade students graphing quadratic functions (parabola) benefiting from Mathematica program in the
ĐŽŵƉƵƚĞƌůĂďŽƌĂƚŽƌŝĞƐŝŶĚŦǇĂŵĂŶhŶŝǀĞƌƐŝƚǇ;&ŝŐƵƌĞϭͿ͘dŚĞĂĨŽƌĞŵĞŶƚŝŽŶĞĚĂĐƚŝǀŝƚŝĞƐůĂƐƚĞĚĨŽƌĨŝǀĞůĞƐƐŽŶ
hours sticking to the lesson plans prepared by the teachers themselves and curriculum. Nine CAMI activities
were utilized in this process.

Figure 1. ǀŝƐƵĂůŽŶƚŚĞƉŚǇƐŝĐĂůĐŽŶĚŝƚŝŽŶƐŽĨĐŽŵƉƵƚĞƌůĂďŽƌĂƚŽƌŝĞƐǁŚĞƌĞƚŚĞƚĞĂĐŚĞƌƐƉƌĂĐƚŝƐĞĚ͘
CAMI activities were designed by the researchers with the worksheets considering student gains
about the topic parabola and asking opinions of eleven mathematics teachers and three mathematics
educators. Moreover, during the process of preparing CAMI activities, Wolfram Demonstrations Project
;ϮϬϭϰͿ ĂĐƚŝǀŝƚŝĞƐ ĚĞǀĞůŽƉĞĚ ďǇ ƚŚĞ tŽůĨƌĂŵ ĐŽŵƉĂŶǇ͕ Ă ƉƌŽĚƵĐĞƌ ŽĨ DĂƚŚĞŵĂƚŝĐĂ ƉƌŽŐƌĂŵ ĂůůŽǁŝŶŐ ĨƌĞĞ
access, were used (Figure 2).
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Figure 2. ^ĐƌĞĞŶƐŚŽƚďĞůŽŶŐŝŶŐƚŽŽŶĞŽĨƚŚĞĂĐƚŝǀŝƚŝĞƐ͘
After the mathematics teachers carried out CAMI implementations via CAS, interviews were
performed with them and their three students.
Participants
The research was carried out with three mathematics teachers working in different high schools in
ĚŦǇĂŵĂŶ ĐŝƚǇ ĐĞŶƚĞƌ͕ ůŽĐĂƚĞĚ ŝŶ ƚŚĞ ^ŽƵƚŚĞĂƐƚĞƌŶ ŶĂƚŽůŝĂ ZĞŐŝŽŶ͕ ĂŶĚ ϲϯ ƐĞĐŽŶĚĂƌǇ ƐĐŚŽŽů ϭϬƚŚ ŐƌĂĚĞ
ƐƚƵĚĞŶƚƐ ŝŶ ƚŚĞ ϮϬϭϯ-ϮϬϭϰ ĂĐĂĚĞŵŝĐ ǇĞĂƌ͘ ŽŶǀĞŶŝĞŶĐĞ ƐĂŵƉůŝŶŐ ƚĞĐŚŶŝƋƵĞ ǁĂƐ ƵƐĞĚ ƚŽ ƐĞůĞĐƚ ƚĞĂĐŚĞƌƐ͘
ĐĐŽƌĚŝŶŐƚŽzŦůĚŦƌŦŵĂŶĚbŝŵƔĞŬ;ϮϬϬϴͿ͕ĐŽŶǀĞŶŝĞŶĐĞƐĂŵƉůĞƐ are relatively less costly and they are practical
and easy for some researchers. Convenience sampling is to select a population due to its convenient
ĂĐĐĞƐƐŝďŝůŝƚǇ ĂŶĚ ƉƌŽǆŝŵŝƚǇ͘ ZĂŶĚŽŵ ƐĂŵƉůŝŶŐ ǁĂƐ ƵƐĞĚ ĨŽƌ ƐĞůĞĐƚŝŶŐ ŶŝŶĞ ƐƚƵĚĞŶƚƐ ǁŚŽƐĞ ŽƉŝŶŝŽŶƐ ǁĞƌĞ
asked. The researchers randomly chose three students from each class where the CAMI implementations
were carried out.
tŚŝůĞ ƚǁŽ ŵĂƚŚĞŵĂƚŝĐƐ ƚĞĂĐŚĞƌƐ ǁŚŽ ƉĂƌƚŝĐŝƉĂƚĞĚ ŝŶ ƚŚĞ ƐƚƵĚǇ ŚĂĚ ďĞƚǁĞĞŶ ϭϬ ĂŶĚ ϭϱ ǇĞĂƌƐ ŽĨ
teaching experience, one of the teachers haĚ ŵŽƌĞ ƚŚĂŶ ϮϬ ǇĞĂƌƐ ŽĨ ƚĞĂĐŚŝŶŐ ĞǆƉĞƌŝĞŶĐĞ͘   EŽŶĞ ŽĨ ƚŚĞ
teachers received training about CAMI during their college years or teaching profession before. Three
teachers had undergone training on using interactive board within the context of the FATIH project.
ĂƚĂŽůůĞĐƚŝŽŶĂŶĚĂƚĂŶĂůǇƐŝƐ
Semi-structured interview forms were used to identify the secondary school mathematics teachers
and students’ views. While creating the semi-structured interview form, firstly the literature about CAI and
technology integration in teaching-ůĞĂƌŶŝŶŐĞŶǀŝƌŽŶŵĞŶƚƐǁĂƐƌĞǀŝĞǁĞĚ;Ğŵŝƌ͕ϮϬϭϭ͖ĞŵŝƌΘPǌŵĂŶƚĂƌ͕
ϮϬϭϯ͖ >ĞŽŶĂƌĚ͕ ϮϬϬϭ͖ dĂƔůŦďĞǇĂǌ͕ ϮϬϭϬͿ ĂŶĚ ƉƌĞůŝŵŝŶĂƌǇ ĚƌĂĨƚƐ ǁĞƌĞ ƉƌĞƉĂƌĞĚ ďǇ ƵƚŝůŝǌŝŶŐ ƌĞƐŽƵƌĐĞƐ
containing information on scientific research methods (McMillan Θ^ĐŚƵŵĂĐŚĞƌ͕ϮϬϬϭ͖zŦůĚŦƌŦŵΘbŝŵƔĞŬ͕
ϮϬϬϴ͖zŝŶ͕ϮϬϭϰͿ͘>ĂƚĞƌ͕ŽƉŝŶŝŽŶƐŽĨĨŽƵƌŵĂƚŚĞŵĂƚŝĐƐŝŶƐƚƌƵĐƚŝŽŶĞǆƉĞƌƚƐŽŶƚŚĞƉƌĞůŝŵŝŶĂƌǇĚƌĂĨƚƐǁĞƌĞƚĂŬĞŶ
and drafts of semi-structured interview forms were created. A pilot implementation was then made to ensure
validity of the mentioned draft forms and eliminate their shortcomings if any. In the pilot implementation,
ƚŚĞĚƌĂĨƚĨŽƌŵƐǁĞƌĞŐŝǀĞŶƚŽϭϭŵĂƚŚĞŵĂƚŝĐƐƚĞĂĐŚĞƌƐǁŚŽƵƚŝůŝǌĞĚ/dƐŝŶƚŚĞŝƌĐůĂƐƐĞƐ͕ĂƐǁĞůůĂƐƚŚĞŝƌ
students. The necessary modifications were made on the drafts based on the findings obtained, and the
opinions of a mathematics educator and three mathematics teachers. These modifications were generally
about re-ordering questions and making questions clear and comprehensible. Additionally, the final question
͞Is there any other opinion or recommendation you want to state regarding this issue?” was added as the last
question to the draft form used in pilot interviews with students. The final version of the semi-structured
interview form was therefore created.
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All of the interviews were carried out one-to-one with the participants, and their voices were
recorded with their permission. Those voice recordings were transcribed and analyzed through descriptive
and content analysis. Data were primarily summarized and interpreted using descriptive analysis. Then,
content analysis was utilized to determine the concepts and themes which were not noticed through the
former analysis. The data were examined carefully during the content analysis process, and then codes and
themes were identified with a holistic view. The codes obtained were presented in tables with their
frequency values under the themes related to them. To assure objectivity of the study, the views of some
teachers and students who helped to create the codes were cited. Then, the codes and themes were checked
ďǇƚŚĞƚŚƌĞĞŵĂƚŚĞŵĂƚŝĐƐƚĞĂĐŚĞƌƐĂŶĚƚŚĞŶĞĐĞƐƐĂƌǇĐŽƌƌĞĐƚŝŽŶƐǁĞƌĞŵĂĚĞ͘dŚĞƚĞĂĐŚĞƌƐǁĞƌĞĐĂůůĞĚdϭ͕
dϮĂŶĚdϯǁŚŝůĞĐŝƚŝŶŐƚŚĞĚĂƚĂĂŶĚƋƵŽƚĂƚŝŽŶƐ͘dŚĞƐƚƵĚĞŶƚƐŽĨĞĂĐŚƚĞĂĐŚĞƌ͕ǁhose opinions were taken,
ǁĞƌĞŐŝǀĞŶƉƐĞƵĚŽŶǇŵƐƐƵĐŚĂƐ^ϭ͘Ϯ;ƚŚĞƐĞĐŽŶĚƐƚƵĚĞŶƚŽĨdĞĂĐŚĞƌEƵŵďĞƌϭͿĂŶĚ^Ϯ͘ϯ;ƚŚĞƚŚŝƌĚƐƚƵĚĞŶƚ
of Teacher Number 2).
In order to achieve internal reliability and validity in the study, the collected and analyzed data were
ensured consistent both internally and in terms of the theoretical framework. In this process, the researchers
performed their investigations by taking into consideration how the study would be understood by an
outsider. To achieve external validity and verifiability of the study, the raw data obtained during the study
and the conclusions reached were analyzed comparatively, and subjected to expert analysis later. The
findings and conclusions in the study were finalized after reaching agreement with relevant experts.
Moreover, all the data collection tools, obtained data and field notes used in the study were stored on
electronic media for re-usage in cases where necessary.
&ŝŶĚŝŶŐƐĂŶĚZĞƐƵůƚƐ
The findings obtained in the research were presented under two sections as teachers’ views and
students’ views.
dĞĂĐŚĞƌƐ͛sŝĞǁƐ
In this section, the findings obtained from the interviews carried out with high school mathematics
teachers who implemented CAMI via Mathematica program, a CAS, were presented.
An iĚĞĂůĐůĂƐƐƌŽŽŵĞŶǀŝƌŽŶŵĞŶƚƚŽĐĂƌƌǇŽƵƚD/͘
dŚĞƚĞĂĐŚĞƌƐǁŚŽďĞŶĞĨŝƚĞĚĨƌŽŵD/ŝŶƚŚĞŝƌůĞƐƐŽŶƐǁĞƌĞĂƐŬĞĚƚŚĞĨŽůůŽǁŝŶŐƋƵĞƐƚŝŽŶƐ͗͞/ŶǇŽƵƌ
opinion, what must be the ideal classroom environment to teach mathematics and geometry courses with
CAMI? What kind of materials and equipment are needed in the classroom?” Their responses to these
ƋƵĞƐƚŝŽŶƐǁĞƌĞĞǆĂŵŝŶĞĚƵŶĚĞƌƚŚĞĐĂƚĞŐŽƌǇŽĨ͞/ĚĞĂůĐůĂƐƐƌŽŽŵĞŶǀŝƌŽŶŵĞŶƚƚŽĐĂƌƌǇŽƵƚD/͟ĂŶĚƚŚĞ
ĐŽĚĞƐŽďƚĂŝŶĞĚǁĞƌĞƉƌĞƐĞŶƚĞĚŝŶdĂďůĞϭ͘
dĂďůĞϭ Ŷ/ĚĞĂůůĂƐƐƌŽŽŵŶǀŝƌŽŶŵĞŶƚĨŽƌ/ŵƉůĞŵĞŶƚŝŶŐD/
ŽĚĞ
Every student must have a computer/ tablet
There must be interactive boards compatible with their tablets
There must be suitable educational software
There must be a white board

f
ϯ
ϯ
ϯ
ϭ

T2 who stated that every student was required to have a computer/ tablet and also an interactive
board or a reflector like a projector and a white board was needed opined the following:

First of all, every student should be provided with a computer. As students
themselves will follow from them and also they will practise it, one computer per
student must be provided. In addition, a projector or an interactive board and a
white board can be useful.
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dϯǁŚŽƚŚŽƵŐŚƚƚŚĂƚƐƚƵĚĞŶƚƐŵƵƐƚŚave a computer / tablet and added that the smart boards in the
classroom environment must be compatible with this computer/tablet and also they must interact with each
other shared his views on the issue and on available technological equipment:
͞Students must have a computer or a tablet. If the tablets interact with the
teacher’s whiteboard, they will be more efficient. …[Tablet computers] have not
reached the students yet. I have one. Even if we have them, we are unable to
download every program on it. tĞŚĂǀĞƐŽŵĞƉƌŽďůĞŵƐ͘ZŝŐŚƚŶŽǁ͕/ĐĂŶŶŽƚƵƐĞ
the tablet effectively. Compatibility problem, I mean, I cannot use the interactive
board format with them as it does not allow it.”
dϭĞŵƉŚĂƐŝǌĞĚƚŚĂƚŝŶĂĚĚŝƚŝŽŶƚŽĞƋƵŝƉŵĞŶƚŝŶĂŶŝĚĞĂůĐůĂƐƐƌŽŽŵĞŶǀŝƌŽŶment where CAMI would
be carried out, there must be suitable software:
͞ …Most importantly, software is required. Well, a program is needed. We used
Mathematica but training on how to use it must be given. It must be translated
into Turkish and it must be easily accessible. I mean it can be used, other software
programs can be used but in addition to equipment which a student can carry out
and obtain a result easily, there must be software.”
When the mathematics teachers who benefited from CAMI in their lessons were asked the following
ƋƵĞƐƚŝŽŶ ͞/Ɛ ƚŚĞ ĐƵƌƌĞŶƚ ĐŽŶĚŝƚŝŽŶ ŽĨ ǇŽƵƌ ƐĐŚŽŽů ƐƵŝƚĂďůĞ ĨŽƌ ƚŚĞ ŝŵƉůĞŵĞŶƚĂƚŝŽŶ ŽĨ D/͍͟, all of the
teachers’ (three teachers) responses were negative. It was revealed during the investigation that only one of
the schools had a computer laboratory and none of them had distributed tablets to their students. The
ĨŽůůŽǁŝŶŐƐƚĂƚĞŵĞŶƚŽĨdϭǁŚŽƐĂŝĚƚŚĂƚƚŚĞƐĐŚŽŽůǁŚĞƌĞŚĞǁŽƌŬĞĚŚĂĚĂĐŽŵƉƵƚĞƌůĂďŽƌĂƚŽƌǇďƵƚƐŽŵĞ
computer programs did not work because the computers were very old exemplifies this situation:
͞Well, it is not possible to say that [current condition for CAMI] is suitable. There
are smart boards and interactive boards in our classrooms but our computer
laboratory is not suitable in terms of infrastructure. The computers are very old.
We cannot download new programs. They need to be updated. I mean, our school
needs to be renovated and modernized technologically.”
WŽƐŝƚŝǀĞƐŝĚĞƐŽĨƚŚĞĐŽƵƌƐĞƐƚĂƵŐŚƚďǇƚŚĞŵĂƚŚĞŵĂƚŝĐƐƚĞĂĐŚĞƌƐǀŝĂD/͘
When we asked the teachers who implemented CAMI in their classrooms whether there was a
difference between the courses (taught with traditional/classical method) and the courses taught with CAMI,
three of the teachers remarked that there were differences between them.
TŚĞŶ͕ǁĞĂƐŬĞĚƚŚĞƚĞĂĐŚĞƌƐ͞tŚĂƚĂƌĞƚŚĞƉŽƐŝƚŝǀĞƐŝĚĞƐŽĨƚŚĞD/ĂĐƚŝǀŝƚŝĞƐǇŽƵĚŝĚ͕ǁŚĂƚĚŝĚ
you like about them? Can you please explain them?” and their responses to these questions were categorized
ƵŶĚĞƌƚŚĞƚŝƚůĞŽĨ͞WŽƐŝƚŝǀĞĞĨĨĞĐƚƐŽĨD/ŝŵƉůĞŵĞntations by the teachers” and presented in Table 2.
dĂďůĞϮ WŽƐŝƚŝǀĞĨĨĞĐƚƐŽĨD//ŵƉůĞŵĞŶƚĂƚŝŽŶƐďǇdĞĂĐŚĞƌƐ
ŽĚĞ
Interesting for students
ZĞĚƵĐŝŶŐƚĞĂĐŚĞƌƐ͛ĐŽƵƌƐĞůŽĂĚ
Enabling students to learn by discovery
Materializing learning at a higher level
Actualizing more concrete explanations
Increasing student participation in the course
Actualizing student-centred learning
Giving immediate feedback to the students

f
ϯ
ϯ
2
ϭ
ϭ
ϭ
ϭ
ϭ

dϭǁŚŽƚŚŽƵŐŚƚƚŚĂƚĚƵĞƚŽƐƚƵĚĞŶƚƐ͛ŝŶƚĞƌĞƐƚŝŶĐŽŵƉƵƚĞƌ͕D/ĚƌĞǁƚŚĞŝƌĂƚƚĞŶƚŝŽŶĂŶĚĂƚƚŚĞ
same time the students learned by discovery in the courses taught by CAMI and these enabled students to
undergo learning at a much higher level when compared to classical teaching method shared his opinions:
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͞Computer is a new application which attracts more attention. A child approaches
it as a game and thus it brings more benefits. Popularizing it will certainly bring
more benefits.”
͞For example, we taught parabola. When we teach it with classical method, we
draw a figure on the board, children try to comprehend what they see on the board
but a child discovers various alternatives on the computer screen by applying on his
own. And I saw that there were big but positive differences between the
understanding, comprehension, and comprehension level of the students who
were taught with classical method and the understanding and comprehension level
of the students who performed operations on the computer by themselves. I mean
a student who determines the coordinate of a vertex on a computer can say it more
easily but we make the other student memorize it. In other words, while one of
them discovers, the other one memorizes it. This means a much bigger difference
in education.”
The following opinions belong to T2 who stated that CAMI provided a student-centered learning
environment which increased student participation in the course and also reduced teachers’ course load:
͞As teachers, we are the presenters; we transmit information to the students.
hŶĨŽƌƚƵŶĂƚĞůǇŝƚŝƐďŽƚŚďŽƌŝŶŐĂŶĚƚŝƌŝŶŐĨŽƌĂƉĞƌƐŽŶ͘tĞŽŶůǇŐƵŝĚĞŽƌĨĂĐŝůŝƚĂƚĞ
the student who has a question in computer assisted mathematics instruction.
When a student gets stuck on a question, we help him. Everyone participates
actively in the course. Therefore, the lesson is not very tiring. The course becomes
more fun.”
Besides these opinions, T2 who stated that student participation in the course increased with CAMI
implementations and thanks to the immediate feedback students received from the computer, they saw their
mistakes and made comments on them support his views with the following statements:
͞[Students] are engaged actively in the course. They enter numbers, draw graphs,
do different things. Well, the students are involved in it so they are more
instructive. At least they see their mistakes directly via computer. If he enters a
wrong data and a different result appears, he tries to interpret why it came out like
that.”
The following opinŝŽŶƐďĞůŽŶŐƚŽdϯǁŚŽƐĂŝĚƚŚĂƚŵĂƚŚĞŵĂƚŝĐĂůĐŽŶĐĞƉƚƐǁŽƵůĚďĞƚƌĂŶƐŵŝƚƚĞĚƚŽ
the students more concretely via CAMI:
͞Students see things more concretely. We solve directly on the board as we want,
draw a graph, we say this is the point. By saying this iƐĨ;ϱͿ͕ǁĞǁƌŝƚĞŝƚŚĞƌĞďƵƚŝƚ
comes out by itself, we explain it much better to the students. Students understand
much better.”
EĞŐĂƚŝǀĞƐŝĚĞƐŽĨƚŚĞĐŽƵƌƐĞƐƚĂƵŐŚƚďǇƚŚĞŵĂƚŚĞŵĂƚŝĐƐƚĞĂĐŚĞƌƐǀŝĂD/͘
tĞĂƐŬĞĚƚŚĞƚĞĂĐŚĞƌƐ͞tŚĂƚĂƌĞƚŚĞŶĞŐĂƚŝǀĞ sides of the CAMI activities you did, what you did not
like about them? If there are, can you please explain them?” and their responses to this question were
ĐĂƚĞŐŽƌŝǌĞĚ ĂŶĚ ĚŝƐĐƵƐƐĞĚ ƵŶĚĞƌ ƚŚĞ ƚŝƚůĞ ŽĨ ͞EĞŐĂƚŝǀĞ ƐŝĚĞƐ ŽĨ D/ ŝŵƉůĞŵĞŶƚĂƚŝŽŶƐ ƌĞǀĞĂůĞĚ ďǇ the
ƚĞĂĐŚĞƌƐ͟;dĂďůĞϯͿ͘
dĂďůĞϯEĞŐĂƚŝǀĞ^ŝĚĞƐŽĨD//ŵƉůĞŵĞŶƚĂƚŝŽŶƐZĞǀĞĂůĞĚďǇdĞĂĐŚĞƌƐ
ŽĚĞ
Difficulty of controlling what students are interested in on a computer during
the course
Students not revising their lessons
Students not being able to improve their operational ability
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dϯƚŚŽƵŐŚƚƚŚĂƚŚĞŚĂĚƚƌŽƵďůĞƐĐŽŶƚƌŽůůŝŶŐǁŚĂƚƐƚƵĚĞŶƚƐǁĞƌĞŝŶƚĞƌĞƐƚĞĚ in on the computer during
the courses carried out with CAMI and said they would have problems about revising their lessons after the
school because students did not take notes in the traditional sense. He expressed his opinions in this excerpt:
͞I sometimes cannot control what students are doing on the computer. For
example, when I see them writing in their notebook, I am relieved. They will write,
ƚŚĞǇǁŝůůƌĞǀŝƐĞ͕ƚŚĞǇǁŝůůůŽŽŬĂƚƚŚĞŝƌŶŽƚĞďŽŽŬ͘KĨĐŽƵƌƐĞŝĨƚŚĞǇŚĂǀĞƚĂďůĞƚƐ͕ƚŚŝƐ
problem will also be eliminated. But while I am moving around the classroom, I am
suspicious of whether they are doing it or not. This is the only negative thing. It
depends on a student. What I mean is that if a student wants to cheat, he can cheat
while taking notes or writing in his notebook.”
dϭ ŝƐ ǁŽƌƌŝĞĚ ƚŚĂƚ ĚƵĞ ƚŽ D/ ŝŵƉůĞŵĞŶƚĂƚŝŽŶƐ͕ ƚŚĞŝƌ ŽƉĞƌĂƚŝŽŶĂů ĂďŝůŝƚǇ ǁŝůů ǁĞĂŬĞŶ Žƌ ǁŝůů ŶŽƚ
improve and expresses his worries like that:
͞In computer assisted instruction, the only issue that concerns me is that a child
will have the computer perform the operations and push his operational ability into
the background.”
T2 stated that teachers must design materials and hardware in order to actualize CAMI
implementations, and at the same time he expressed his views that the course hours must be increased in
order to carry out CAMI activities and preparations for the university entrance exam collectively:
͞Because our current examination system is used to solving questions and finding
the options of the questions, we may need more time in this system. I mean
because we can comprehend the topic much better here.”
͞Time can be a problem. Second, a teacher must study his course very well. I mean,
he must prepare good materials and documents so that there is no disconnection
during the lesson flow. A teacher must have a command of the course, do practices,
and get prepared.”
ŝĨĨŝĐƵůƚŝĞƐƚŚĞƚĞĂĐŚĞƌƐĞŶĐŽƵŶƚĞƌĞĚĚƵƌŝŶŐŝŵƉůĞŵĞŶƚĂƚŝŽŶƐŽĨD/ĂĐƚŝǀŝƚŝĞƐ͘
tĞĂƐŬĞĚƚŚĞƚĞĂĐŚĞƌƐ͕͞ŝĚǇŽƵŽƌǇŽƵƌƐƚƵĚĞŶƚƐĞŶĐŽƵŶƚĞƌĂŶǇĚifficulties while using the program
during the implementations of CAMI which was carried out via Mathematica program, a CAS? If you did,
could you please explain them?”, and their responses to this question were categorized under the title of
͞ŝĨĨŝĐƵůƚŝĞƐ ĞŶĐŽƵŶƚĞƌĞĚĚƵƌŝŶŐƚŚĞƉƌŽĐĞƐƐŽĨD/͟ĂŶĚƚŚĞĐŽĚĞƐŽďƚĂŝŶĞĚǁĞƌĞŐŝǀĞŶŝŶdĂďůĞϰ͘
dĂďůĞϰŝĨĨŝĐƵůƚŝĞƐŶĐŽƵŶƚĞƌĞĚƵƌŝŶŐƚŚĞWƌŽĐĞƐƐŽĨD/
ŽĚĞ
I have not had any difficulties.
Because Mathematica program was in English
My students did not have any problems

f
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ϯ

dϭƐƚĂƚĞĚƚŚĂƚďĞĐĂƵƐĞƚŚĞDĂƚŚĞŵĂƚŝĐĂƉƌŽŐƌĂŵƵƐĞĚĚƵƌŝŶŐƚŚĞD/ĂĐƚŝǀŝƚŝĞƐǁĂƐŝŶŶŐůŝƐŚ͕ŚĞ
had problems developing the materials to use in the course and he expresses his views in these words:
͞The biggest challenge is language. If they are translated into Turkish, if we have
such an opportunity, its use will be easier and bring a lot of benefits.… Whenever I
sit at a computer, I wish I knew a little English.”
KŶ ƚŚĞ ŽƚŚĞƌ ŚĂŶĚ͕ dϭ ĂŶƐǁĞƌĞĚ ƚŚĞ ƋƵĞƐƚŝŽŶ ͞/Ŷ ǇŽƵƌ ŽƉŝŶŝŽŶ͕ ĚŝĚ ǇŽƵƌ ƐƚƵĚĞŶƚƐ ĞŶĐŽƵŶƚĞƌ ĂŶǇ
difficulties while using the program during the implementations of CAMI which was carried out via
Mathematica program?” like this:
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͞I don’t think so because I have not received such feedback. I did not encounter
such questions asked by my students as why it happened like that because they
draw a conclusion by trying and practising on their own.”
^ƚƵĚĞŶƚsŝĞǁƐ
/ŶƚŚŝƐƐĞĐƚŝŽŶ͕ŶŝŶĞƐĞĐŽŶĚĂƌǇƐĐŚŽŽůϭϬƚŚŐƌĂĚĞƐƚƵĚĞŶƚƐ͛ǀŝĞǁƐŽŶD/ŝŵƉůĞŵĞŶƚĂƚions about
parabola were given.
^ƚƵĚĞŶƚƐ͛ŐĞŶĞƌĂůǀŝĞǁƐŽŶƚŚĞĐŽƵƌƐĞƐĐĂƌƌŝĞĚŽƵƚǁŝƚŚD/͘
ƵƌŝŶŐƚŚĞŝŶƚĞƌǀŝĞǁƐĐĂƌƌŝĞĚŽƵƚǁŝƚŚƐŽŵĞƐƚƵĚĞŶƚƐƚĂƵŐŚƚǁŝƚŚD/͕ǁĞĂƐŬĞĚƚŚĞŵ͕͞tŚĂƚĚŽ
you think about the implementations carried out with CAMI?” and as a response, nine students expressed
ƚŚĞŝƌ ƉŽƐŝƚŝǀĞ ǀŝĞǁƐ ĂŶĚ ĂĚŵŝƌĂƚŝŽŶ ĂďŽƵƚ ƚŚĞ ŝŵƉůĞŵĞŶƚĂƚŝŽŶƐ ŽĨ D/͘ dŚĞǇ ǁĞƌĞ ĂůƐŽ ĂƐŬĞĚ͕ ͞/Ŷ ǇŽƵƌ
opinion, are there any differences between the mathematics course taught with CAMI and the previous
courses?” and when their responses were examined, similar to the teachers’ view, all of the students stated
that there were positive differences in favor of CAMI.
^ϭ͘ϮƐƚĂƚĞĚŚŝƐƉŽƐŝƚŝǀĞǀŝĞǁƐĂďŽƵƚŝŵƉůĞŵĞŶƚŝŶŐD/͗
͞In my opinion computer assisted mathematics is a very good implementation,
particularly it causes us to understand the mathematics course much better
because when we learn here via computer, we learn it practically and because we
see it, it is much better.”
KŶƚŚĞŽƚŚĞƌŚĂŶĚ͕ĂĨƚĞƌĐŽŵƉĂƌŝŶŐĐůĂƐƐŝĐĂůƚĞĂĐŚŝŶŐŵĞƚŚŽĚǁŝƚŚD/͖^ϭ͘ϮƵƐĞĚƚŚĞĨŽůůŽǁŝŶŐ
expressions in favor of CAMI:
͞There is a big difference between them. To me, in this course [CAMI] is much
better. It is better because it is visual. Because we understand by seeing it, there is
a much big difference. I think that I understand much better than other topics. To
me, it is really good.”
WŽƐŝƚŝǀĞƐŝĚĞƐŽĨD/ƌĞǀĞĂůĞĚďǇƚŚĞƐƚƵĚĞŶƚƐ͘
tĞĂƐŬĞĚƐƚƵĚĞŶƚƐ͕͞tŚĂƚĚŽǇŽƵůŝŬĞĂďŽƵƚD/ŝŵƉůĞŵĞŶƚĂƚŝŽŶƐ͍/ĨƚŚĞƌĞĂƌĞ͕ĐĂŶǇŽƵĞǆƉůĂŝŶ
them?”, anĚ ƚŚĞŝƌ ƌĞƐƉŽŶƐĞƐ ƚŽ ƚŚŝƐ ƋƵĞƐƚŝŽŶ ǁĞƌĞ ĐĂƚĞŐŽƌŝǌĞĚ ƵŶĚĞƌ ͞WŽƐŝƚŝǀĞ ƐŝĚĞƐ ŽĨ D/
ŝŵƉůĞŵĞŶƚĂƚŝŽŶƐƌĞǀĞĂůĞĚďǇƚŚĞƐƚƵĚĞŶƚƐ͟ĂƐƉƌĞƐĞŶƚĞĚŝŶdĂďůĞϱ͘
dĂďůĞϱWŽƐŝƚŝǀĞ^ŝĚĞƐŽĨD//ŵƉůĞŵĞŶƚĂƚŝŽŶZĞǀĞĂůĞĚďǇ^ƚƵĚĞŶƚƐ
ŽĚĞ
The courses taught with CAMI are fun and interesting
It visualizes mathematical concepts
It uses time more efficiently
It enables learning by discovery
It makes me learn much more quickly /easily
It makes me focus on the course much better
It provides more retention
It gives immediate feedback
It enables me to learn much better
It reduces students’ workload
It reduces teachers’ workload
It deals with real life problems

f
ϴ
ϳ
ϱ
ϰ
ϯ
ϯ
2
2
2
2
2
ϭ

^ϭ͘ϯ ƐƚĂƚĞĚ ƚŚĂƚ ƚŚĂŶŬƐ ƚŽ ƚŚĞ ůĞƐƐŽŶƐ ƚĂƵŐŚƚ ǁŝƚŚ D/͕ ŚĞ ŽǀĞƌĐĂŵĞ ƚŚĞ ƉƌĞũƵĚŝĐĞ ĂŐĂŝŶƐƚ ƚŚĞ
parabola topic and the lesson was fun, and his views are as follows:
͞When parabola was mentioned, I opened the book and looked at it. I said to
ŵǇƐĞůĨ͕͞/ĐĂŶŶŽƚƵŶĚĞƌƐƚĂŶĚĂŶǇƚŚŝŶŐĨƌŽŵŝƚ͕͟ŝƚƐĞĞŵƐǀĞƌǇĚŝĨĨŝĐƵůƚĂŶĚ/ŚĂĚĂ
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But when we learned it in the laboratory, it was quite

^ϯ͘ϭƌĞŵĂƌŬĞĚƚŚĂƚďĞĐĂƵƐĞŽĨƚŚĞǀŝƐƵĂůŝǌĂƚŝŽn ability of CAMI, he understood the topics much better
ĂŶĚŚĞǀŝƐƵĂůŝǌĞĚƚŚĞŵĂƚŚĞŵĂƚŝĐĂůƐƚƌƵĐƚƵƌĞƐŝŶŚŝƐŵŝŶĚ͘/ŶĂĚĚŝƚŝŽŶ͕^ϯ͘ϭĂĚĚĞĚƚŚĂƚĂƐŚĞŚĂĚƚŽǁƌŝƚĞůĞƐƐ
in the lesson, he saved time, and he understood it much more easily because he learned the topic by
discovery, and thus it facilitated teachers’ work:
͞Instead of taking notes during the lesson, we not only save time but also
understand it much better due to visualizing them in our mind. Sir, the activities are
better, what I mean is they are intended for discovery. To me, it is a good program
because learning is easier and also the teacher explains it more easily.”
S2.2 said that he could immediately understand whether he did it correctly or wrongly as computers
give immediate feedback on the operations carried out during the CAMI activities, which enabled the course
hour to be used efficiently:
͞When we enter the numbers on the computer, it lets us see the given distance
directly, the roots of that parabola, and all of them. If we solve it, it gives feedback
in seconds whether we did it correctly or not. It does not allow us to lose time, it
rather enables us to gain time.”
^Ϯ͘ϯƐƚĂƚĞĚƚŚĂƚƚŚĞǀŝƐƵĂůƐŽĨD/ĂĐƚŝǀŝƚŝĞƐŵĂĚĞĐŽŶƚƌŝďƵƚŝŽŶƐƚŽŬŶŽǁůĞĚŐĞƌĞƚĞŶƚŝŽŶĂŶĚƚŚĂƚ
both teachers and students got less tired during the lesson due to actualizing learning by discovery:
͞It appeals to visual intelligence so it becomes permanent. Neither you nor your
teacher gets tired and you discover things like that. You know, you play with f(x) =
ax ଶ + bx + c and you change the values of a and then you see that the arms of
parabola change directions. You learn to discover. I like it very much.”
Pϯ͘ϯǁŚŽƐĂŝĚƚŚĂƚŚĞĐŽƵůĚŵĂŝŶƚĂŝŶŚŝƐĐŽŶĐĞŶƚƌĂƚŝŽŶĨŽƌĂůŽŶŐƚŝŵĞŝŶƚŚĞůĞƐƐŽŶƐƚĂƵŐŚƚǁŝƚŚ
CAMI when compared to the lessons taught with classical method explained his views as such:
͞To speak for myself, normally in mathematics courses I could understand the
course in the first ten or fifteen minutes. Then, I was miles away. But we studied
nearly two and a half hour on the computer and my concentration was not broken.”
^ϯ͘ϮƐƚĂƚĞĚƚŚĂƚƚŚĞĂĐƚŝǀŝƚǇ;ϰƚŚĂĐƚŝǀŝƚǇͿŝŶĐůƵĚĞĚŝŶD/ĂĐƚŝǀŝƚŝĞƐĂďŽƵƚĂŶŽǁŶĞƌŽĨĂĨĂƌŵǁŚŽ
wanted to enclose his garden with a fence was a real-life problem and it promoted his interest in the course:
͞…for example, I was not interested, well, I was a little interested but that farm
question was the question that drew my attention because the things from real life
made me think. For example, whenever I see a fence, that question will come to
my mind and I will think about that parabola.”
EĞŐĂƚŝǀĞƐŝĚĞƐŽĨD/ŝŵƉůĞŵĞŶƚĂƚŝŽŶƐƌĞǀĞĂůĞĚďǇƚŚĞƐƚƵĚĞŶƚƐ͘
During the interviews conducted after the CAMI implementations with the students, they were
ĂƐŬĞĚ͕͞tĞƌĞƚŚĞƌĞĂŶǇƐŝĚĞƐŽĨD/implementations which you did not like? If there are, can you explain
it?” and ƚŚĞ ƐƚƵĚĞŶƚƐ͛ ƌĞƐƉŽŶƐĞƐ ǁĞƌĞ ĞǀĂůƵĂƚĞĚ ƵŶĚĞƌ ƚŚĞ ĐĂƚĞŐŽƌǇ ŽĨ ͞EĞŐĂƚŝǀĞ ƐŝĚĞƐ ŽĨ D/
ŝŵƉůĞŵĞŶƚĂƚŝŽŶƐƌĞǀĞĂůĞĚďǇƚŚĞƐƚƵĚĞŶƚƐ͟;dĂďůĞϲͿ͘
dĂďůĞϲ EĞŐĂƚŝǀĞ^ŝĚĞƐŽĨD//ŵƉůĞŵĞŶƚĂƚŝŽŶƐZĞǀĞĂůĞĚďǇ^ƚƵĚĞŶƚƐ
ŽĚĞ
It did not have any negative sides
Students did extracurricular activities on computers
/ŚĂĚĚŝĨĨŝĐƵůƚǇǁŝƚŚƚŚĞϰƚŚĂĐƚŝǀŝƚǇ
/ŚĂĚĚŝĨĨŝĐƵůƚǇǁŝƚŚƚŚĞϴƚŚĂŶĚϵƚŚĂĐƚŝǀŝƚŝĞƐ
Looking at the computer screen for a long time tired my eyes
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^ϭ͘ϯƐƚĂƚĞĚƚŚĂƚƚŚĞD/ŝŵƉůĞŵĞŶƚĂƚŝŽŶƐĐĂƌƌŝĞĚŽƵƚŝŶƚŚĞĐůĂƐƐƌŽŽŵƐĚŝĚŶŽƚƉŽƐĞĂŶǇƉƌŽďůĞŵ
or trouble for him:
͞It did not cause any problems to me. It was quite a nice implementation. At least
we learned what we did and how we did it. For example, if it is told in a book, we
see it only as a picture. But we practised it there and experienced it. In my opinion,
it was quite good.”
^Ϯ͘ϯƐƚĂƚĞĚƚŚĂƚŚĞŚĂĚĚŝĨĨŝĐƵůƚǇŝŶĐŽŵƉƌĞŚĞŶĚŝŶŐƚŚĞϴƚŚĂĐƚŝǀŝƚǇǁŚŝĐŚƌĞƋƵŝƌĞĚƚŚĞŝĚĞŶƚŝĨŝĐĂƚŝŽŶ
of rules of quadratic functions whose graph was given on an analytical plane presented as a game to them
ĂŶĚƚŚĞϵƚŚĂĐƚŝǀŝƚǇǁŚŝĐŚasked them to draw a parabola passing through three points given on an analytical
plane, and also added that he tended toward extracurricular activities on a computer:
͞I just had difficulty with the games part; I learned what it asked quite late. There
were not any other things. And also because we spent plenty of time on the
computer, we discovered other fields of interest, I tried to look for the parabola
graphs.”
^ϭ͘ϭŚĂĚĚŝĨĨŝĐƵůƚǇŝŶƵŶĚĞƌƐƚĂŶĚŝŶŐƚŚĞϰƚŚĂĐƚŝǀŝƚǇ;dŚĞ&ĂƌŵƋƵĞƐƚŝŽŶͿŝŵƉůĞŵĞŶƚĞĚƚhroughout
the CAMI:
͞In calculating areas, there was a rectangular, that farm question. I had difficulty in
understanding how the field got bigger and what it depended on or what it did not
depend on. It was a little negative in this aspect. That’s all. But it was much better
in other ways.”
^ϯ͘ϯƐĂŝĚƚŚĂƚďĞĐĂƵƐĞŚĞŚĂĚƚŽǁĞĂƌŐůĂƐƐĞƐ͕ŚĞĐŽƵůĚŶŽƚůŽŽŬĂƚƚŚĞĐŽŵƉƵƚĞƌƐĐƌĞĞŶĨŽƌĂůŽŶŐ
time and thus his eyes got tired:
͞Because I wear glasses, my eyes extremely hurt when I look at the computer
screen for a long time. That is the only reason; I did not have any other problems.”
^Ϯ͘ϭƐĂŝĚƚŚĂƚŵŽƌĞƉƌŽďůĞŵƐŶĞĞĚĞĚƚŽďĞƐŽůǀĞĚŝŶƚŚĞůĞƐƐŽŶƐŽƚŚĂƚD/ŝŵƉůĞŵĞŶƚĂƚŝŽŶƐĐĂŶŶŽƚ
hinder preparations for the university entrance exam:
͞Since the examination system is based on directly solving questions, [CAMI] could
be as an example, as an addition. When we look at the examination system, there
are a lot of question types about that topic after all. You do not understand them
unless you practise them with examples.”
ŝĨĨŝĐƵůƚŝĞƐĞŶĐŽƵŶƚĞƌĞĚďǇƚŚĞƐƚƵĚĞŶƚƐǁŚŝůĞƵƐŝŶŐ^͘
WĞ ĂƐŬĞĚ ƐƚƵĚĞŶƚƐ ƚŚĞ ƋƵĞƐƚŝŽŶ ĂďŽƵƚ DĂƚŚĞŵĂƚŝĐĂ ƉƌŽŐƌĂŵ͕ Ă ^͕ ͞,ĂǀĞ ǇŽƵ ĞŶĐŽƵŶƚĞƌĞĚ ĂŶǇ
problems in using the program with the activities performed with Mathematica program, a CAS? If so, can
ǇŽƵĞǆƉůĂŝŶŝƚ͍͟ĂŶĚƚŚĞŝƌƌĞƐƉŽŶƐĞƐǁĞƌĞĚŝƐĐƵƐƐĞĚƵŶĚĞƌƚŚĞĐĂƚĞŐŽƌǇŽĨ͞ŝĨĨŝĐƵůƚŝĞƐĞŶĐŽƵŶƚĞƌĞĚďǇƚŚĞ
students while using CAS” ;dĂďůĞϳͿ͘
dĂďůĞϳŝĨĨŝĐƵůƚŝĞƐŶĐŽƵŶƚĞƌĞĚďǇƚŚĞ^ƚƵĚĞŶƚƐtŚŝůĞhƐŝŶŐ^
ŽĚĞ
I have not had any problems
My peers have not had any problems
KŶĞŽĨŵǇƉĞĞƌ͛ƐĂĐƚŝǀŝƚǇƐƚĂƌƚĞĚůĂƚĞ

f
ϵ
ϴ
ϭ

^ϯ͘ϭƐƚĂƚĞĚƚŚĂƚŚĞĚŝĚŶŽƚŚĂǀĞĂŶǇƉƌŽďůĞŵƐŝŶƵƐŝŶŐƚŚĞDĂƚŚĞŵĂƚŝĐĂƉƌŽŐƌĂŵ͗
͞To me, there was not a difficulty because every single thing was considered like
sliders, manual data entry, everything shows up when we transfer them. There was
no difficulty. As it also guided us from the sheets, there was no trouble, sir. Well,
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everyone could do it.”
When the students interviewed were asked whether their peers encountered any problems or not,
ŵŽƐƚŽĨƚŚĞŵ;ƐĞǀĞŶƉĞŽƉůĞͿƐƚĂƚĞĚƚŚĂƚƚŚĞŝƌƉĞĞƌƐĚŝĚŶŽƚĞŶĐŽƵŶƚĞƌĂŶǇĚŝĨĨŝĐƵůƚŝĞƐ͘,ŽǁĞǀĞƌ͕^ϯ͘ϯƐĂŝĚ
that the program which one of his peers was going to use for the 2nd activity started late:
͞I had a friend who was sitting at the back row behind me and his second program
started a little bit late but there were not any other problems.”
^ƚƵĚĞŶƚƐ͛ǀŝĞǁƐĂďŽƵƚďĞŶĞĨŝƚƐŽĨD/ŝŶŵĂƚŚĞŵĂƚŝĐƐĂŶĚŐĞŽŵĞƚƌǇĐŽƵƌƐĞƐ͘
In the interviews conducted after D/ŝŵƉůĞŵĞŶƚĂƚŝŽŶƐǁŝƚŚƚŚĞƐƚƵĚĞŶƚƐ͕ƚŚĞǇǁĞƌĞĂƐŬĞĚ͕͞tŽƵůĚ
you like to use CAMI method not only for quadratic functions (parabola) but also for the other topics of
mathematics and geometry?”, ĂŶĚƚŚĞŝƌƌĞƐƉŽŶƐĞƐǁĞƌĞĚŝƐĐƵƐƐĞĚƵŶĚĞƌƚŚĞĐĂƚĞŐŽƌǇŽĨ͞^tudents’ views
ĂďŽƵƚďĞŶĞĨŝƚƐŽĨD/ŝŶŽƚŚĞƌĐŽƵƌƐĞƐ͟ǁŝƚŚƚŚĞĐŽĚĞƐƉƌĞƐĞŶƚĞĚŝŶdĂďůĞϴ͘
dĂďůĞϴ^ƚƵĚĞŶƚƐ͛sŝĞǁƐďŽƵƚĞŶĞĨŝƚƐŽĨD/ŝŶKƚŚĞƌĐŽƵƌƐĞƐ
ŽĚĞ
I would like to learn mathematics and geometry courses with CAMI
I would like CAMI to be used in other courses

f
ϵ
ϲ

^ϭ͘ϮĂŶƐǁĞƌĞĚƚŚĞƋƵĞƐƚŝŽŶǁŚŝĐŚĂƐŬĞĚĂďŽƵƚƚŚĞƵƐĞŽĨD/ĨŽƌŽƚŚĞƌŵĂƚŚĞŵĂƚŝĐƐĂŶĚŐĞŽŵĞƚƌǇ
courses so:
͞I also considered that, if implementation is carried out not only for one topic but
also for other topics, it will be much better because we see better, and we
understand better.”
dŚĞĨŽůůŽǁŝŶŐĐŽŶǀĞƌƐĂƚŝŽŶƚŽŽŬƉůĂĐĞďĞƚǁĞĞŶƚŚĞƌĞƐĞĂƌĐŚĞƌ ĂŶĚ^ϭ͘ϭ͕ŽŶĞŽĨƚŚĞŝŶƚĞƌǀŝĞǁĞĞƐ͕
about utilizing CAMI in mathematics and geometry courses:
͞^ϭ͘ϭ͗ In my opinion, it will be reasonable to use it. At least, if we skim through once
at home, it becomes once; if we go to school and observe it on a computer, it
becomes twice; and if we revise it, it becomes three times... For example, it is also
important with geometry. To see in geometry, you have to see it to solve questions
in geometry. That’s why it is very reasonable. For example, with the topics related
to angles … Computer assisted instruction can also be used with other courses.”
͞ZĞƐĞĂƌĐŚĞƌ͗ tŚŝch lessons do you mean by other courses? Can you give
examples?”
͞^ϭ͘ϭ͗ EƵŵĞƌŝĐĂů ĐŽƵƌƐĞƐ͘ WŚǇƐŝĐƐ ŝƐ Ă ƌĞĂůůǇ ĐŚĂůůĞŶŐŝŶŐ ĐŽƵƌƐĞ ĨŽƌ ŵĞ͘ /ƚ ŝƐ ƚŚĞ
problem of all students taking numerical courses. Before learning the topic in
physics, you can revise once at home and you can understand it. But, if you study it
on a computer, if they teach you on computer to show what’s what, it will be
reinforced more and you can solve questions better.”

KE>h^/KE
When the findings obtained from mathematics teachers who carried out CAMI activities with the help
of Mathematica program in their courses are examined, their positive views generally stand out. All of the
teachers found CAMI implementations interesting with regard to their students. At the same time they
thought that it reduced their course load. Similarly, two teachers considered that CAMI activities enabled
students to learn by discovery. It can be concluded from these data that CAMI was perceived as a studentcentered and activity-based teaching method. Mathematics teachers’ views about the ideal classroom
environment where CAMI will be implemented seem to support this result.
All teachers emphasized that suitable software and hardware like Mathematica in the classrooms
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where CAMI would be implemented would be required and also stated that every student in the class must
have a computer or tablet. It can be deduced from these findings that teachers did not consider CAMI only
as a presentation method but they also regarded it as a student-centered method. These results support the
findings of studies where teachers’ views on computer-assisted mathematics instruction conducted via
DĂƚŚĞŵĂƚŝĐĂ ǁĞƌĞ ĞǆƉůŽƌĞĚ ;ƌĚŦĕ Θ 7ƔůĞǇĞŶ͕ ϮϬϭϱ͖ WŝĞƌĐĞ Ğƚ Ăů͕͘ ϮϬϬϵͿ͘ dŚĞƐĞ ƚĞĂĐŚĞƌƐ͛ ƉŽƐŝƚŝǀĞ ǀŝĞǁƐ
ƐƵƉƉŽƌƚƚŚĞƐƚƵĚŝĞƐŽĨ<ĂůĞůŝzŦůŵĂǌĂŶĚ'ƺǀĞŶ;ϮϬϭϭͿǁŚŝĐŚŝŶƚƌŽĚƵĐĞĚƉƌŝŵĂƌǇƐĐŚŽŽůŵĂƚŚĞŵĂƚŝĐƐƚĞĂĐŚĞƌƐ
to Cabri, Graphic analysis, Derive, and GeoGebra programs in an in-service training program; the teachers in
their study mentioned their positive views about CAMI after their classroom implementations. The current
study results share similarities with the findings of studies examining the views of both mathematics teachers
(ƵƚĞĂƵ Ğƚ Ăů͕͘ ϮϬϭϬ͖ >ĂǀŝĐǌĂ͕ ϮϬϬϴ͖ >ĂǀŝĐǌĂ Θ WĂƉƉ sĂƌŐĂ͕ ϮϬϭϬ͖ DĂƌƐŚĂůů Ğƚ Ăů͕͘ ϮϬϭϮ) and prospective
teachers ;dĂƚĂƌ͕ĞŶŐŝŶ͕Θ<ĂŒŦǌŵĂŶůŦ͕ϮϬϭϯͿŽŶƚŚĞƵƐĞŽĨ^ĂŶĚ'^ŝŶŵĂƚŚĞŵĂƚŝĐƐŝŶƐƚƌƵĐƚŝŽŶ͘
While all of the mathematics teachers stated that the students did not have any problems during the
CAMI activities carried out with CAS, one of the teachers said that he had a problem with the language of the
DĂƚŚĞŵĂƚŝĐĂƉƌŽŐƌĂŵ͘^ŝŵŝůĂƌůǇ͕ƌƐŽǇĂŶĚŬďƵůƵƚ;ϮϬϭϰͿĐŽŶĚƵĐƚĞĚĂƐƚƵĚǇǁŝƚŚƉƌĞ-service teachers and
the results of the study in which CAS was used in the learning environment emphasized the foreign language
ƉƌŽďůĞŵ͘KŶƚŚĞŽƚŚĞƌŚĂŶĚ͕ƚŚĞƌĞĂƌĞƐŽŵĞŶĞŐĂƚŝǀĞƐŝĚĞƐŽĨD/ŝŶĚŝĐĂƚĞĚďǇƚŚĞƚĞĂĐŚĞƌƐ͘dŚĞŵĂŝŶ
reason could be that current university entrance exam is measuring students’ operational skills mostly. While
one of the teachers said that students’ operational skills would not develop due to using CAMI continuously
in mathematics courses, the other teacher emphasized that it would hinder university entrance exam
ƉƌĞƉĂƌĂƚŝŽŶƐ͘dŚŝƐƌĞƐƵůƚƐŚŽǁƐƉĂƌĂůůĞůŝƐŵǁŝƚŚƐŽŵĞƌĞƐƵůƚƐŽĨƚŚĞƐƚƵĚǇŽĨĂŬŦƌŽŒůƵ͕'ƺǀĞŶ͕ĂŶĚŬŬĂŶ
;ϮϬϬϴͿǁŚŽĞǆĂŵŝŶĞĚŵĂƚŚĞŵĂƚŝĐƐƚĞĂĐŚĞƌƐ͛ďĞůŝĞĨƐĂďŽƵƚƵƐŝŶŐĐŽŵƉƵƚĞƌƐŝŶĐŽƵƌƐĞƐ͘
When the views of students participating in mathematics course in an environment where CAMI was
used for the first time were investigated, it was understood that all of them had positive views about this
condition. This was supported by the fact that all of them wanted the CAMI method to be used in
mathematics and geometry courses while six of them also wanted it to be used in other courses. While most
of the students (seven people) mentioned that they liked CAMI owing to its ability to enable visualization of
mathematical concepts, nearly all of the students (eight people) stated that they found the lessons taught
with CAMI more enjoyable and more interesting. In addition, some of the students’ views on using time more
efficiently in the courses taught with CAMI (five people), learning some topics by discovery (four people), and
learning more easily (three people) are some of the findings that stand out in the research. Students’ positive
views about CAMI support the results of research studies in which both DGS was used with the participation
ŽĨƐĞĐŽŶĚĂƌǇƐĐŚŽŽůƐƚƵĚĞŶƚƐ;<ƵƚůƵĐĂΘĞŶŐŝŶ͕ϮϬϭϭ͖ZĞŝƐΘPǌĚĞŵŝƌ͕ϮϬϭϬͿĂŶĚ^ǁĂƐƵƐĞĚ;ƌĚŦĕΘ
7ƔůĞǇĞŶ͕ϮϬϭϱ͖dĂƔůŦďĞǇĂǌ͕ϮϬϭϬͿ͘^ŝŵŝůĂƌƌĞƐƵůƚƐǁĞƌĞŽďƚĂŝŶĞĚŝŶƐƚƵĚŝĞƐƵƐŝŶŐ^ĂƐĂƚĞĂĐŚŝŶŐƚŽŽůĂŶĚ
ŵŽƐƚŽďƐĞƌǀĞĚƉŽƐŝƚŝǀĞĚĞǀĞůŽƉŵĞŶƚƐŝŶƵŶĚĞƌŐƌĂĚƵĂƚĞƐƚƵĚĞŶƚƐ͛ĂƚƚŝƚƵĚĞƐ;ŬƐŽǇ͕ϮϬϬϳ͖ŬƚƺŵĞŶ͕ϮϬϬϳ͖
ŬƚƺŵĞŶΘ<ĂĕĂƌ͕ϮϬϬϴ͖ŦůĚŦƌ͕ϮϬϭϮ͖<ĂďĂĐĂ͕ϮϬϬϲ͖<ƵƚǌůĞƌ͕ϮϬϬϬ͖dƵůƵŬ͕ϮϬϬϳ͖sůĂĐŚŽƐΘ<ĞŚĂŐŝĂƐ͕ϮϬϬϬͿ͘
When the findings obtained from the students were examined, as stated by their teachers, it was
ƵŶĚĞƌƐƚŽŽĚƚŚĂƚƐƚƵĚĞŶƚƐŚĂĚŶŽĚŝĨĨŝĐƵůƚŝĞƐŝŶƵƐŝŶŐDĂƚŚĞŵĂƚŝĐĂ͕ǁŚŝĐŚŝƐĂ^ƉƌŽŐƌĂŵ͘KŶĐĞĂŐĂŝŶ͕ŵŽƐƚ
of the students (five people) stated that there were no negative sides of implementing CAMI in mathematics
courses. Two students, however, expressed that they did extra-curricular activities on the computers during
CAMI, and one student said that enough problems were not solved for university entrance exam during this
process. Considering the emphasis paid by the teachers on similar topics, this condition becomes prominent
as factors practitioners must consider. It is clear as demonstrated by various studies ;,ƵƚŬĞŵƌŝΘĂŵƌŝ͕ϮϬϭϲ͖
PŬƐƺǌ Θ Ŭ͕ ϮϬϬϵ͖ ^ĞĨĞƌŽŒůƵ͕ Ğƚ Ăů͕͘ ϮϬϬϴ͖ hŵĂǇ͕ ϮϬϬϰͿ ƚŚĂƚ ŝĨ ŵĂƚŚĞŵĂƚŝĐƐ ƚĞĂĐŚĞƌƐ ǁŚŽ ĂƌĞ ƐĞĞŶ ĂƐ
fundamental actors in CAMI usage in classrooms receive the necessary in-service training, teaching activities
utilizing CAS may be conducted successfully. The implementations were found interesting by students and
teachers; they did not experience difficulties in using CASs like Mathematica in this process.

ZKDDEd/KE^
CAMI consists of three main components: software, hardware, aŶĚƚĞĂĐŚĞƌ;ƌƐůĂŶ͕ϮϬϬϯͿ͘tŝƚŚŝŶ
the scope of the FATIH project in Turkey, it is predicted that lack of ICT in the classrooms will be overcome in
the upcoming process. It is clear that there will only remain equipping teachers with CAMI knowledge and
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developing or supplying software with suitable content. In this process, it is vital that teachers should be
given in-service teacher training in CAMI. Accordingly, teachers can be trained in CAS software such as
Mathematica. Moreover, in the forthcoming process, with the cooperation of education experts and
computer programmers, educational materials and e-contents in Turkish which will work on both tablets and
interactive boards without any problem can be designed and developed. Current curriculum and textbooks
can be re-designed to provide opportunities for actualization of CAMI. The research studies with teachers as
participants may continue and the failing points or positive conditions can be determined. Moreover, thanks
to such studies, teachers and students’ awareness about CAMI can be raised.
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educators in computer assisted education]. The Turkish Online Journal of Educational Technology, 2;ϰͿϭϬ, ϲϳ-ϳϱ͘
BaŬŝ͕ ͘ ;ϮϬϭϱͿ͘ <ĂǀƌĂŵĚĂŶ ƵǇŐƵůĂŵĂǇĂ ŵĂƚĞŵĂƚŝŬ ĞŒŝƚŝŵŝ [Mathematics instruction from concept to
practice] ;ϲƚŚĞĚ͘Ϳ͘ŶŬĂƌĂ͕dƵƌŬĞǇ͗,ĂƌĨĚƵĐĂƚŝŽŶWƵďůŝƐŚŝŶŐ͘
ĂŬŝ͕͕͘ΘĞůŝŬ͕͘;ϮϬϬϱͿ͘'ƌĂĨŝŬŚĞƐĂƉŵĂŬŝŶĞůĞƌŝŶŝŶŵĂƚĞŵĂƚŝŬĚĞƌƐůĞƌŝŶĞĂĚĂƉƚĂƐǇŽŶƵŝůĞŝůŐili matematik
ƂŒƌĞƚŵĞŶůĞƌŝŶŝŶ ŐƂƌƺƔůĞƌŝ DĂƚŚĞŵĂƚŝĐƐ ƚĞĂĐŚĞƌ ǀŝĞǁƐ ŽŶ ĂĚĂƉƚĂƚŝŽŶ ŽĨ ŐƌĂƉŚŝŶŐ ĐĂůĐƵůĂƚŽƌƐ ŝŶ
mathematics classroom]. The Turkish Online Journal of Educational Technology, 4;ϰͿ, ϭϰϲ-ϭϲϮ͘
ZĞƚƌŝĞǀĞĚĨƌŽŵŚƚƚƉ͗ͬͬǁǁǁ͘ƚŽũĞƚ͘ŶĞƚͬĂƌƚŝĐůĞƐͬǀϰŝϰͬϰϰϭϴ͘ƉĚĨ
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ƵůƵƚ͕ D͘ ;ϮϬϬϵͿ͘ 7ƔďŝƌůŝŒŝŶĞ ĚĂǇĂůŦ ǇĂƉŦůĂŶĚŦƌŵĂĐŦ ƂŒƌĞŶŵĞ ŽƌƚĂŵůĂƌŦŶĚĂ ŬƵůůĂŶŦůĂŶ ďŝůŐŝƐĂǇĂƌ ĐĞďŝƌ
ƐŝƐƚĞŵůĞƌŝŶŝŶŵĂƚĞŵĂƚŝŬƐĞůĚƺƔƺŶŵĞ͕ƂŒƌĞŶĐŝďĂƔĂƌŦƐŦŶĂǀĞƚƵƚƵŵƵŶĂĞƚŬŝƐŝ [The effect of computer
algebra systems in constructivist approach based cooperative learning environment on mathematical
ƚŚŝŶŬŝŶŐ ĂŶĚ ĂĐĂĚĞŵŝĐ ƉĞƌĨŽƌŵĂŶĐĞ ŽĨ ƐƚƵĚĞŶƚƐ ;hŶƉƵďůŝƐŚĞĚ ĚŽĐƚŽƌĂů ĚŝƐƐĞƌƚĂƚŝŽŶ͕ hŶŝǀĞƌƐŝƚǇ ŽĨ
Gazi, Institute of Educational Sciences, Ankara, Turkey).
ƵƚĞĂƵ͕ ͕͘ DĂƌƐŚĂůů͕ E͕͘:ĂƌǀŝƐ͕͘ ,͕͘ Θ >ĂǀŝĐǌĂ͕ ͘ ;ϮϬϭϬͿ͘ /ŶƚĞŐƌĂƚŝŶŐ ĐŽŵƉƵƚĞƌ ĂůŐĞďƌĂ ƐǇƐƚĞŵƐ ŝŶ ƉŽƐƚsecondary mathematics education: Preliminary results of a literature review. International Journal for
Technology in Mathematics Education, 17(2), ϱϲ–ϲϴ͘
ĂŬŦƌŽŒůƵ͕m͕͘'ƺǀĞŶ͕͕͘ΘŬŬĂŶ͕z͘;ϮϬϬϴͿ͘ǆĂŵŝŶŝŶŐŵĂƚŚĞŵĂƚŝĐƐƚĞĂĐŚĞƌƐ͛ďĞůŝĞĨƐĂďŽƵƚƵƐŝŶŐĐŽŵƉƵƚĞƌƐ
in mathematics teaching. Hacettepe University Journal of Education, 35, ϯϴ-ϱϮ͘ ZĞƚƌŝĞǀĞĚ
from ŚƚƚƉ͗ͬͬǁǁǁ͘ĞĨĚĞƌŐŝ͘ŚĂĐĞƚƚĞƉĞ͘ĞĚƵ͘ƚƌͬŵĂŬĂůĞͺŐŽƐƚĞƌ͘ƉŚƉ͍ŝĚсϱϰϬ
ŦůĚŦƌ͕^͘;ϮϬϭϮͿ͘sŝƐƵĂůŝǌĂƚŝŽŶŽĨůŝŵŝƚŝŶĐŽŵƉƵƚĞƌĞŶǀŝƌŽŶŵĞŶƚĂŶĚƚŚĞǀŝĞǁƐŽĨƉƌŽƐƉĞĐƚŝǀĞƚĞĂĐŚĞƌƐŽŶƚŚŝƐ
issue.
Hacettepe
University
Journal
of
Education,
42,
ϭϰϯ-ϭϱϯ͘
ZĞƚƌŝĞǀĞĚ
from ŚƚƚƉ͗ͬͬǁǁǁ͘ĞĨĚĞƌŐŝ͘ŚĂĐĞƚƚĞƉĞ͘ĞĚƵ͘ƚƌͬǇŽŶĞƚŝŵͬŝĐĞƌŝŬͬŵĂŬĂůĞůĞƌͬϯϭϳ-published.pdf
ĂǀĞŶƉŽƌƚ͕ :͘ ,͕͘ ^ŝƌĞƚ͕ z͕͘ Θ dŽƵƌŶŝĞƌ͕ ͘ ;ϭϵϵϯͿ͘ Computer algebra, systems and algorithms for algebraic
computation. >ŽŶĚŽŶ͕h<͗ĐĂĚĞŵŝĐWƌĞƐƐ͘
Ğŵŝƌ͕ ^͘ ;ϮϬϭϭͿ͘ dǁŽ ŦŶƐĞƉĂƌĂďůĞ ĨĂĐĞƚƐ ŽĨ ƚĞĐŚŶŽůŽŐǇ ŦŶƚĞŐƌĂƚŝŽŶ ƉƌŽŐƌĂŵƐ͗ dĞĐŚŶŽůŽŐǇ ĂŶĚ ƚŚĞŽƌĞƚŝĐĂů
framework. Eurasia Journal of Mathematics, Science & Technology Education, 7(2), ϳϱ-ϴϴ͘ ZĞƚƌŝĞǀĞĚ
from ǁǁǁ͘ĞũŵƐƚĞ͘ĐŽŵͬDĂŬĂůĞ͘ĂƐƉǆ͍ŬŝŵůŝŬсϮϭϯϮ
Ğŵŝƌ͕ ^͕͘ Θ PǌŵĂŶƚĂƌ͕ &͘ ;ϮϬϭϯͿ͘ dĞŬŶŽůŽũŝ ĚĞƐƚĞŬůŝ ŵĂƚĞŵĂƚŝŬ ƂŒƌĞƚŝŵŝŶĚĞ ƉĞĚĂŐŽũŝŬ ƉƌĞŶƐŝƉůĞƌ
[Pedagogical principles in technology-ĂƐƐŝƐƚĞĚŵĂƚŚĞŵĂƚŝĐƐŝŶƐƚƌƵĐƚŝŽŶ͘/ŶD͘ŽŒĂŶ͕Θ͘<ĂƌĂŬŦŶŦŬ
(Eds.), DĂƚĞŵĂƚŝŬ ĞŒŝƚŝŵŝŶĚĞ ƚĞŬŶŽůŽũŝ ŬƵůůĂŶŦŵŦ [Technological usage in mathematics education]
;ƉƉ͘ϭ-Ϯϲ͕ϮŶĚĞĚ͘Ϳ. Ankara: Nobel Publishing.
ƌƐŽǇ͕z͘;ϮϬϬϱͿ͘dŚĞǀŝĞǁƐŽĨƐĐŝĞŶĐĞůǇĐĞƵŵŵĂƚŚĞŵĂƚŝĐƐƚĞĂĐŚĞƌƐ-i: The media of mathematics teaching
and some constraints. The Turkish Online Journal of Educational Technology, 4;ϰͿ, ϭϯϱ-ϭϰϱ͘ ZĞƚƌŝĞǀĞĚ
from ŚƚƚƉ͗ͬͬǁǁǁ͘ƚƵƌŬĞŐŝƚŝŵŝŶĚĞŬƐŝ͘ĐŽŵͬƌƚŝĐůĞƐ͘ĂƐƉǆ͍/сϭϭϱϴϴ
ƌƐŽǇ͕ D͕͘ Θ ŬďƵůƵƚ͕ z͘ ;ϮϬϭϰͿ͘ ŽŐŶŝƚŝǀĞ ĂŶĚ ĂĨĨĞĐƚŝǀĞ ŝŵƉůŝĐĂƚŝŽŶƐ ŽĨ ƉĞƌƐƵĂƐŝǀĞ ƚĞchnology use on
mathematics
instruction.
Computers
&
Education,
75,
Ϯϱϯ–ϮϲϮ͘
ZĞƚƌŝĞǀĞĚ
from ŚƚƚƉ͗ͬͬĚǆ͘ĚŽŝ͘ŽƌŐͬϭϬ͘ϭϬϭϲͬũ͘ĐŽŵƉĞĚƵ͘ϮϬϭϰ͘Ϭϯ͘ϬϬϵ
'ŚŽƐŚ͕:͘͘;ϮϬϬϯͿ͘sŝƐƵĂůŝǌŝŶŐƐŽůƵƚŝŽŶƐŽĨƐǇƐƚĞŵs of equations through Mathematica. Australian Senior
Mathematics Journal, 17(2), ϭϯ-Ϯϴ͘
'ƺůĐƺ͕ ͘ ;ϮϬϬϰͿ͘ Mathematica 5: Bilgisayar Destekli Matematik DĂƚŚĞŵĂƚŝĐĂ ϱ͗ ŽŵƉƵƚĞƌ-assisted
mathematics]. Ankara, Turkey: Nobel Publishing.
,ĂŶŐƺů͕d͕͘ΘĞǀƌŝŵ͕m͘;ϮϬϭϬͿ͘dŚĞĞĨĨĞĐƚŽĨƚŚĞĐŽŵƉƵƚĞƌĂƐƐŝƐƚĞĚŝŶƐƚƌƵĐƚŝŽŶ;/ͿŽŶƐƚƵĚĞŶƚĂƚƚŝƚƵĚĞŝŶ
ŵĂƚŚĞŵĂƚŝĐƐƚĞĂĐŚŝŶŐŽĨƉƌŝŵĂƌǇƐĐŚŽŽůϴƚŚĐůĂƐƐĂŶĚǀŝĞǁƐŽĨƐƚƵĚĞŶƚƐƚŽǁĂƌĚƐ/͘Necatibey Faculty
of Education Electronic Journal of Science and Mathematics Education, 4(2), ϭϱϰϭϳϲ͘ www.nef.balikesir.edu.tr/~dergŝͬŵĂŬĂůĞůĞƌͬǇĂǇŝŶĚĂͬϵͬ&DͺDdϭϱϭ͘ĚŽĐ
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,ŽŚĞŶǁĂƌƚĞƌ͕D͕͘Θ&ƵĐŚƐ͕<͘;ϮϬϬϰͿ͘ŽŵďŝŶĂƚŝŽŶŽĨĚǇŶĂŵŝĐĚĞŽŵĞƚƌǇ͕ĂůŐĞďƌĂĂŶĚĐĂůĐƵůƵƐŝŶƚŚĞƐŽĨƚǁĂƌĞ
system GeoGebra. In Computer Algebra Systems and Dynamic Geometry Systems in Mathematics
Teaching
Conference
2004.
Pecs,
Hungary.
ZĞƚƌŝĞǀĞĚ
from ŚƚƚƉƐ͗ͬͬĂƌĐŚŝǀĞ͘ŐĞŽŐĞďƌĂ͘ŽƌŐͬƐƚĂƚŝĐͬƉƵďůŝĐĂƚŝŽŶƐͬƉĞĐƐͺϮϬϬϰ͘ƉĚĨ
,ŽŚĞŶǁĂƌƚĞƌ͕D͕͘Θ:ŽŶĞƐ͕<͘;ϮϬϬϳͿ͘tĂǇƐŽĨůŝŶŬŝŶŐŐĞŽŵĞƚƌǇĂŶĚĂůŐĞďƌĂ͗dŚĞcase of GeoGebra. In D.
<ƺĐŚĞŵĂŶŶ;Ě͘Ϳ͕ Proceedings of the British Society for Research into Learning Mathematics ;ƉƉ͘ϭϮϲϭϯϭͿ͘
hŶŝǀĞƌƐŝƚǇ
ŽĨ
EŽƌƚŚĂŵƉƚŽŶ͕
h<͗
^Z>D͘
ZĞƚƌŝĞǀĞĚ
from
ŚƚƚƉƐ͗ͬͬĂƌĐŚŝǀĞ͘ŐĞŽŐĞďƌĂ͘ŽƌŐͬƐƚĂƚŝĐͬƉƵďůŝĐĂƚŝŽŶƐͬϮϬϬϳ-^Z>D-Hohenwarter-JonesNorthampton.pdf
,ƵƚŬĞŵƌŝ͕ ͕͘ Θ Ăŵƌŝ͕ ^͘ E͘ ͘ ^͘ ;ϮϬϭϲͿ͘ DĂƚŚĞŵĂƚŝĐƐ ƚĞĂĐŚĞƌ͛Ɛ ƌĞĂĚŝŶĞƐƐ ƚŽǁĂƌĚ ŝŶĨŽƌŵĂƚŝŽŶ ĂŶĚ
communication technology application: The mediating role of facilities. Advanced Science Letters,
22;ϴͿ, ϮϬϮϳ-ϮϬϯϬ͘ doi: ϭϬ͘ϭϭϲϲͬĂƐů͘ϮϬϭϲ͘ϳϳϲϰ
<ĂďĂĐĂ͕d͘;ϮϬϬϲͿ͘>ŝŵŝƚŬĂǀƌĂŵŦŶŦŶƂŒƌĞƚŝŵŝŶĚĞďŝůŐŝƐĂǇĂƌĐĞďŝƌŝƐŝƐƚĞŵůĞƌŝŶŝŶĞtkisi [The effect of computer
algebra systems on teaching limit concept] (hŶƉƵďůŝƐŚĞĚ ĚŽĐƚŽƌĂů ĚŝƐƐĞƌƚĂƚŝŽŶ͕ hŶŝǀĞƌƐŝƚǇ ŽĨ 'Ăǌŝ͕
Ankara, Turkey).
<ĂůĞůŝzŦůŵĂǌ͕'͕͘Θ'ƺǀĞŶ͕͘;ϮϬϭϭͿ͘ĨĨĞĐƚŽĨĐŽŵƉƵƚĞƌĂƐƐŝƐƚĞĚƉƌĂĐƚŝĐĞƐǁŚŝĐŚĞǆĞĐƵƚĞĚŝŶŵĂƚŚĞŵĂƚŝĐƐ
claƐƐƌŽŽŵƐ ŽŶ ƚĞĂĐŚĞƌƐ͛ ŽƉŝŶŝŽŶƐ͘ /Ŷ ͘ 'ĞŶĕ ;Ě͘Ϳ͕ Proceedings of 5th International Computer &
Instructional Technologies Symposium ;ƉƉ͘ϱϴϮ-ϱϴϳͿ͘ůĂǌŦŒ͕dƵƌŬĞǇ͗&ŦƌĂƚhŶŝǀĞƌƐŝƚǇWƌŝŶƚŝŶŐKĨĨŝĐĞ͘
<ĂǌƵ͕ z͘ 7͕͘ Θ zĂǀƵǌĂůƉ͕ E͘ ;ϮϬϬϴͿ͘ Teachers’ opinions about using instructional software. Education and
Science,
33;ϭϱϬͿ,
ϭϭϬ-ϭϮϲ͘
ZĞƚƌŝĞǀĞĚ
from ŚƚƚƉ͗ͬͬĞŐŝƚŝŵǀĞďŝůŝŵ͘ƚĞĚ͘ŽƌŐ͘ƚƌͬŝŶĚĞǆ͘ƉŚƉͬͬĂƌƚŝĐůĞͬǀŝĞǁͬϲϯϱͬϭϬϱ
<ƵƚůƵĐĂ͕d͕͘ΘŬŝĐŝ͕'͘;ϮϬϭϬͿ͘ǆĂŵŝŶŝŶŐƚĞĂĐŚĞƌĐĂŶĚŝĚĂƚĞƐ͛ĂƚƚŝƚƵĚĞƐĂŶĚƐĞůĨ-efficacy perceptions towards
the computer assisted education. Hacettepe University Journal of Education, 38, ϭϳϳ-ϭϴϴ͘ ZĞƚƌŝĞǀĞĚ
from ǁǁǁ͘ĞĨĚĞƌŐŝ͘ŚĂĐĞƚƚĞƉĞ͘ĞĚƵ͘ƚƌͬŵĂŬĂůĞͺŐŽƐƚĞƌ͘ƉŚƉ͍ŝĚсϰϮϲ
<ƵƚůƵĐĂ͕d͕͘ΘĞŶŐŝŶ͕z͘;ϮϬϭϭͿ͘DĂƚĞŵĂƚŝŬƂŒƌĞƚŝŵŝŶĚĞ'ĞŽ'ĞďƌĂŬƵůůĂŶŦŵŦŚĂŬŬŦŶĚĂƂŒƌĞŶĐŝŐƂƌƺƔůĞƌŝŶŝŶ
ĚĞŒĞƌůĞŶĚŝƌŝůŵĞƐŝǀĂůƵĂƚŝŽŶŽĨǀŝĞǁƐŽĨƐƚƵĚĞŶƚƐĂďŽƵƚƵƐŝŶŐ'ĞŽ'ĞďƌĂŝŶƚĞĂĐŚŝŶŐŽĨŵĂƚŚĞŵĂƚŝĐƐ͘
ŝĐůĞ mŶŝǀĞƌƐŝƚĞƐŝ ŝǇĂ 'ƂŬĂůƉ Œŝƚŝŵ &ĂŬƺůƚĞƐŝ ĞƌŐŝƐŝ, 17͕ ϭϲϬ-ϭϳϮ͘ ZĞƚƌŝĞǀĞĚ
from ŚƚƚƉ͗ͬͬǁǁǁ͘ǌŐĞĨĚĞƌŐŝ͘ĐŽŵͬDĂŬĂůĞůĞƌͬϱϭϱϰϮϲϱϱϵͺϭϳͺϭϭͺ<ƵƚůƵĐĂ-Zengin.pdf
<ƵƚǌůĞƌ͕͘;ϮϬϬϬͿ͘dŚĞĂůŐĞďƌĂŝĐĐĂůĐƵůĂƚŽƌĂƐĂƉĞĚĂŐŽŐŝĐĂůƚŽŽůĨŽƌƚĞĂĐŚŝŶŐŵĂƚŚĞŵĂƚŝĐƐ͘The International
Journal of Computer Algebra in Mathematics Education, 7;ϭͿ, ϱ-Ϯϰ͘ ZĞƚƌŝĞǀĞĚ
from ŚƚƚƉ͗ͬͬĐĐŚƐŝŶĚǇ͘ŽƌŐͬďŝƌĚͬ^ŵĂƌƚͬĂůĐϭͬůŐĞďƌĂŝĐĂůĐƵůĂƚŽƌWĞĚƚŽŽů<ƵƚǌůĞƌ͘ƉĚĨ
>ĂǀŝĐǌĂ͕ ͘ ;ϮϬϬϴͿ͘ The examination of Computer Algebra Systems (CAS) integration into university-level
mathematics teaching ;hŶƉƵďůŝƐŚĞĚĚŽĐƚŽƌĂůĚŝƐƐĞƌƚĂƚŝŽŶͿ͘dŚĞhŶŝǀĞƌƐŝƚǇŽĨĂŵďƌŝĚŐĞ͕ĂŵďƌŝĚŐĞ͕
h<͘
Lavicza, Z., & Papp-sĂƌŐĂ͕ ͘  ;ϮϬϭϬͿ͘ /ŶƚĞŐƌĂƚŝŶŐ 'ĞŽ'ĞďƌĂ ŝŶƚŽ /t-equipped teaching environments:
Preliminary results. Technology, Pedagogy and Education, 19;ϮͿ͕ Ϯϰϱ-ϮϱϮ͘ doi:
ϭϬ͘ϭϬϴϬͬϭϰϳϱϵϯϵy͘ϮϬϭϬ͘ϰϵϭϮϯϱ
>ĞŽŶĂƌĚ͕:ƌ͘t͘;ϮϬϬϭͿ͘/ŵƉůĞŵĞŶƚĂƚŝŽŶŽĨĂĐŽŵƉƵƚĞƌĂůŐĞďƌĂƐǇƐƚĞŵŝŶƚŚe calculus classroom: A multiple
case study. ProQuest Dissertations & Theses Full Text͘;hD/EŽ͘ϯϬϬϲϲϮϮͿ
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DĂƌƐŚĂůů͕E͕͘ƵƚĞĂƵ͕͕͘:ĂƌǀŝƐ͕͘,͕͘Θ>ĂǀŝĐǌĂ͕͘;ϮϬϭϮͿ͘ŽŵĂƚŚĞŵĂƚŝĐŝĂŶƐŝŶƚĞŐƌĂƚĞĐŽŵƉƵƚĞƌĂůŐĞďƌĂ
systems in university teaching? Comparing a literature review to an international survey study.
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