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ABSTRACT

Over the past ten years, along with the proliferation of mobile devices, augmented reality
technology has been increasingly widely used in many fields. In particular, many studies have
shown its benefits for education. In this context, the article illustrates this new technology update in
training pre-service mathematics teachers at Ho Chi Minh City University of Education.
Specifically, 62 third-year students were trained to use the "3D Calculator" application (which just
appeared in July 2019) through performing tasks such as “Create a geometric object that satisfies
the given geometric properties in GeoGebra”. After 6 hours of study, all students had the ability to
create three-dimensional objects corresponding to the exercises in the current Geometry textbook
11. Students' product files have been gathered into an ebook posted on the “Classroom Resources”
of the GeoGebra website. Research shows that students have quick access to this new technology,
but it also raises the need to study teaching situations with the integration of this technology in the
direction of generating mathematical knowledge.
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1. Introduction

Humans entered the third millennium with brilliant achievements in science and
technology. Today, technology has been drastically changing the way people think, work,
communicate; and education has also been not outside this influence. Indeed, the subject of
education is now a new generation, the "digital generation” - born and mature in a digital
age, with characteristics very different from previous generations. Therefore, teachers need
more advanced methods to attract attention, evoke motivation and teach more effectively
(Erdem, 2017). From the beginning of this century, NCTM (2000) predicted that
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“Technology is essential in teaching and learning mathematics; it influences the
mathematics that is taught and enhances students’ learning” (p.24).

In recent decades, educators have sought, tested, and implemented many
technologies into the education system. Among the multitude of different technologies
applied in education around the world, augmented reality (AR) is one of the newest
technologies. Along with the growth of computing power, the delicacy of the screens, input
devices and especially the popularity of mobile devices, the effectiveness of applications,
AR technology has been spreading in many fields, such as entertainment, industry,
medicine, construction, tourism, and military (Azuma, 1997; Hantono et al., 2018). In the
education sector, it has been identified as advanced technology, attracting the attention of
researchers of education and there are more and more publications of this technology
(Adeeb, & Hanna, 2018; Omar et al., 2019; Saltan, & Arslan, 2017).

By establishing a bridge between the virtual elements as the models of mathematics
abstract concepts to the real world, AR seems to be in accordance with the trend of
Realistic Mathematics Education with the ability to visualize, allowing manipulations on
geometric objects. Therefore, it has great potentials in teaching and learning geometry.
Also, a key objective of teaching geometry, mentioned in many education systems of
different countries, is the capacity of spatial abilities; some studies have shown the
usefulness of AR in training, enhancing spatial abilities of learners (Ali et al., 2017;
Kaufmann et al., 2005; Kaufmann, & Schmalstieg, 2003; Lin et al., 2015).

As educators all know, teaching with technology has many potentials, but it is also a
big challenge. Many studies have raised concerns about teachers' competence and
understanding of technology integration in teaching (Dockendorff & Solar, 2018). In this
context, this article introduces some initial results of ARUE project, related to the
preparation for the integration of AR feature of GeoGebra into teaching spatial geometry to
pre-service mathematics teachers at Ho Chi Minh City University of Education.

2. Literature review
2.1. Augmented reality and Education

According to Carmigniani and Furht (2011), AR's development history can be traced
back to Morton Heilig's cinematic ideas about engaging viewers in on-screen activities by
effectively influencing all senses in the 1950s. Many studies (Azuma et al., 2001,
Carmigniani, & Furht, 2011; Hantono et al., 2018) show that Ivan Sutherland was the first
to complete an AR function system using an optical see-through head-mounted display in
the 1960s. Recognizing the potential of AR, researchers and designers have continually
improved AR systems to serve a variety of purposes, and of course, including the
educational field.
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In research works, the term "Augmented Reality" is defined by researchers in many
different ways (Wu et al., 2013). At first, AR was described as a mixture of reality and
virtuality based on/accompanying technology with the support of technological devices,
such as computers, handheld devices, head-mounted displays, etc. Later, researchers,
designers, and educators understood the term in a broader sense. Azuma (1997) and
Azuma et al. (2001) established it, in an attempt to avoid referring to a particular
technology, as a system with three characteristics: combining real and virtual objects in a
real environment, running interactively in real-time, registering real and virtual objects.
Klopfer and Squire (2008) defined it as "a situation in which a real-world context is
dynamically overlaid with coherent location or context-sensitive virtual information"
(p.205). Carmigniani and Furht (2011) considered AR as "a real-time direct or indirect
view of a physical real-world environment that has been enhanced/augmented by adding
virtual computer-generated information to it" (p.3). Milgram and Kishimo (1994)
discussed AR as "a real-time direct or indirect view of a physical real-world environment
that has been enhanced/augmented by adding virtual computer-generated information to it"
(p-3).

In the last few years, mobile devices, such as tablets and smartphones, have become
increasingly popular. To cater to user tastes, manufacturers are constantly cramming in
more features and continually improving their performance. They become a suitable
platform for building diverse applications and productive deployment of services. Users
can now download and install as many applications as they need. By providing a digitally
improved and enhanced three-dimensional interpretation of the physical world,
manufacturers are increasingly interested in embedding AR technology into small mobile
devices in the user's hands; since then, people have referred to the term "Mobile augmented
reality”. Sanchez-Acevedo et al. (2017) defined it as “the perceived augmented reality via
devices that users always carry with them” (p.154). The mobile augmented reality is the
technology that this article is interested in.

Table 1 presents a summary of two review studies related to AR integration in the
education of Bacca et al. (2014) and Altinpulluk (2019).

Table 1. A summary of review studies of Bacca et al. (2014) and Altinpulluk (2019)

Bacca et al. (2014) Altinpulluk (2019)
32 articles 58 articles
Data analysis in 6 SSCI and SCI journals in 8 SSCI journals
from 2003 to 2013 from 2006 to 2016
Changes in the number of  increase increase

articles published by year
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Research methods used
mostly in articles on AR

mixed

mixed
quantitative

Data collection method

questionnaire
survey

interview

questionnaire

test

Advantage for AR

learning gains, performance
motivation

interaction

collaboration

engagement

attitudes

achievement/performance
motivation

interaction
cooperation/collaboration
engagement

attitude

satisfaction

retention

evaluation

usability

attention

behavior change
communication
enjoyment

skill

improving user experience
treatment

perception

visualization

Difficulties maintaining
superimposed information

Paying too much attention to
virtual information

The consideration of AR as an
intrusive technology

Limitation for AR

Overview studies of Bacca et al. (2014) and Altinpulluk (2019) also point to the
lack of AR studies in the field of teacher training and mathematics. The mathematics
teacher training on AR is the area that ARUE project is interested in, in particular, the
project focuses on exploiting the benefits of perception and visualization that AR
technology brings.

2.2. Augmented reality and GeoGebra

To implement AR technology, besides the hardware devices, the software is required
- acting as the soul of this technology. In general, softwares that support math teaching can
be divided into two main types: Computer Algebra System (CAS) and Dynamic Geometry
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Sofware (DGS). In particular, CAS programs mainly support calculation on symbolic
expressions, while CAS programs allow creating, managing and creating geometric figures
according to Euclidean principles (Hall, & Chamblee, 2013). Some of the well-known and
widely used DGS include Logo, Geometer’s Sketchpad, Cabri, GeoGebra.

The ARUE project pays attention to GeoGebra for three reasons. First, it has many
powerful features. Indeed, GeoGebra combines both CAS and DGS (Dockendorff, &
Solar, 2018; Hall, & Chamblee, 2013) to become a “dynamic mathematics software for all
levels of education that brings together geometry, algebra, spreadsheets, graphing, statistics
and calculus in one easy-to-use package” (GeoGebra website). It uses dynamically linked
multiple representations for mathematical objects though its graphical, algebraic, and
spreadsheet view (Hohenwarter, & Lavicza, 2010). GeoGebra allows a productive
deployment of learning activities in math education. Second, t is an open-source software
freely available for non-commercial users. The financial advantage allows the integration
of GeoGebra into the classrooms of developing countries. Thirst, it is geared towards
developing a large user community around the world. Indeed, researchers and teachers can
easily create and share activities in Classroom Resources.

GeoGebra includes now free offline apps for iOS, Android, Windows, Mac,
Chromebook and Linux following: Graphing Calculator, Geometry, GeoGebra Classic (5,
6), 3D Calculator, Augmented Reality. To visualize the objects of three-dimensional
geometry, GeoGebra offers many solutions. First, after building a tool for drawing two-
dimensional objects ("Geometry" views) on Geometry/Geometry Classic, GeoGebra adds a
"3D Graphics" view to draw three-dimensional objects (Figure 1a). Users can view this
dynamic object from different angles using the "Rotate 3D Graphics View" tool. Next,
GeoGebra developed the "Projection for 3D Glasses” mode (from version 5) in addition to
other display modes (with different projections) such as "Parallel Projection”, "Perspective
Projection”, "Oblique projection” (Figure 1b). This feature results in anaglyph
representations of three-dimensional geometric objects when users use a pair of anaglyph
3D glasses. In September 2017, "Augmented Reality”, an application developed on mobile
devices, was born with the ability to perform virtual reality graphs of two-variable
functions and a limited number of pre-created objects. (Figure 1c). However, this
application is not suitable for the representation of spatial geometry objects in teaching. In
July 2019, the "3D Calculator” application was developed on mobile devices to represent
three-dimensional geometric objects using AR technology (Figure 1d). It is the app used in
this study.
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a) Perspective “3D Graphics” b) Mode “Projection for 3D Glasses”
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c) App “Augmented Reality” d) App “3D Calculator”
Figure 1. Representation of three-dimensional geometric objects on GeoGebra

3. Context

In Ho Chi Minh City University of Education, the Higher Education program -
Bachelor of Teaching Mathematics of Department of Mathematics includes 135 credits of
different modules. These modules can be divided into three sections: General, Pure
mathematics, Mathematics education.

- General Section: providing general knowledge of philosophy, law, informatics,
foreign language, and some specialized pedagogical knowledge such as psychology,
education.

- Pure mathematics Section: providing pure mathematics knowledge in four sub-
disciplines: Calculus, Algebra, Geometry, Applied Mathematics.

- Mathematics education Section: providing knowledge and practice in teaching
mathematics with subjects: Introduction of Didactics of Mathematics, Didactic of Algebra
and Calculus, Didactic of Geometry, Testing, and Assessment of mathematics learning
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results in high school, Application of Information Technology in Teaching Mathematics,
Theory of didactical situations, Basis of secondary mathematics education, Mathematics
curriculum development in high school, Practical activities in mathematics teaching,
Construction and function of knowledge in teaching mathematics.

GeoGebra is taught in the "Application of Information Technology in Teaching
Mathematics” module. It is a compulsory module, with two credits. The module provides
theories about teaching mathematics in the information technology environment, how to
use some teaching softwares and integrate them into the design of teaching situations that
students have learned in the module Introduction of Didactics of Mathematics. In
particular, the teaching software will be exploited in the following aspects: numerical
experiments, geometric experiments, and illustrations. The content of the module
is described in Figure 2. In chapter 1, students are familiar with applications that can be
used in teaching mathematics. In chapter 2, GeoGebra is introduced as a specialized
application for teaching mathematics. In chapter 3, GeoGebra acts as a technological
vehicle to develop situations of teaching (illustrating or experimenting) concepts,
theorems, and math problems.

Chapter 1. Exploiting information technology applications in teaching mathematics
1.1. Exploiting office software in teaching mathematics
1.2.  Exploiting web applications in teaching math
1.3.  Exploiting mobile applications in teaching mathematics
Chapter 2. Dynamic mathematics software GeoGebra
2.1. Overview of the software
2.2. Features of the software
2.3. Shared products from the users' community of GeoGebra
Chapter 3. Teaching in the information technology environment
3.1. The concept of "environment" in teaching mathematics

3.2. The transformation of mathematical knowledge in the information technology
environment

3.3.  Exploiting dynamic mathematics software: illustration and experiment

3.4.  Some teaching situations in the information technology environment

Figure 2. Contents of the module
“Application of Information Technology in Teaching Mathematics ”
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4. Method

With the spirit of ensuring that students get the latest updated technology skills when
they graduate, GeoGebra's 3D Calculator application, as soon as it appeared in July 2019,
had been put into teaching for students in the above module right from the 2019-2020
school year. The deployment process consists of three phases:

Phase 1 (time of teaching item 1.3 of chapter 1): Students were introduced to
GeoGebra's 3D Calculator application in the Apple Store or Google Play app store.
Students will install the application on a personal smartphone and watch a demonstration
on the AR technology of geometric objects available on the Classroom Resources of the
GeoGebra website.

Phase 2 (at the time of teaching chapter 2): Students practice on GeoGebra to create
spatial geometric objects in chapter 2. This mission is the key for students to own three-
dimensional geometric objects on-demand then represent it with AR technology on the 3D
Calculator app installed on a personal smartphone.

Phase 3: Each student is required to create three-dimensional objects in an exercise
in Geometry 11 textbook. The student's product files will then be aggregated and posted to
"Classroom Resources”. These files are a (social) contribution of students to the (open)
joint database of the GeoGebra users community. Later, when practicing or teaching in the
classroom, students themselves can reuse the resources of 3D Augmented Reality that they
have constructed.

Below, the article focuses on describing learning tasks (in phase 2) to help 62 third-
year students grasp the technical characteristics of the application to create spatial
geometric objects in this application. These tasks are conducted in 2 working days (3
hours/session). Students work individually on computers with GeoGebra Classic installed
(version 5 or 6). The main type of task that students need to perform is "Create a geometric
object that satisfies the given geometric properties in GeoGebra™. The geometric properties
will be changed through tasks to ensure students mobilize all the features and have the
ability to transform the construction requirements to fit the constraints and buttons
provided by GeoGebra. After each task, a student presents his solution in front of other
students in the class. Next, the whole class discusses the adequacy and reasonableness of
the solution. At the same time, in each assignment, students are also encouraged to perform
in different ways.

In session 1, students will build two-dimensional objects on the Geometry interface.

Task 2D.1: Creating a square.

Task 2D.2: Creating an isosceles right triangle.

Task 2D.3: Creating an equilateral triangle.
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Task 2D.4: Creating a half equilateral triangle.

Task 2D.5: Creating the circumcircle of a given triangle.

Task 2D.6: Creating the incircle of a given triangle.

Task 2D.6: Creating the excircles of a given triangle.

Task 2D.7: Creating the Euler line corresponding to a given triangle.

Task 2D.8: Creating the Euler circle corresponding to a given triangle.

In session 2, after becoming familiar with rendering tools (in two dimensions),
students were asked to construct three-dimensional objects on the 3D Graphics interface

(Table 1).

Table 1. Tasks in session 2

Nhiém vu

Muc dich

Task 3D.1: Creating a
tetrahedron.

Poi twrgng hinh hoc

Creating objects (points) in
the third dimension.

Task 3D.2a: Creating a
guadrilateral pyramid
S.ABCD.

Consolidation

Task 3D.2b: Creating a
quadrilateral pyramid
S.ABCD, with ABCD as a
square.

Incorporating parallel,
perpendicular elements (in the
plane)

Task 3D.2c: Creating a
guadrilateral pyramid
S.ABCD, with ABCD as a
square, SA is perpendicular to
the plane (ABCD).

Incorporating perpendicular
elements in space
(perpendicular line to the
plane)

Task 3D.2d: Creating a
quadrilateral pyramid
S.ABCD, with ABCD as a
square, SA is perpendicular to
the plane (ABCD), SA=AB.

Incorporating dimension
measurement in space (via
sphere)
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Task 3D.2e: Creating a
guadrilateral pyramid
S.ABCD, with ABCD as a
square, SA is perpendicular to
the plane (ABCD), SA=2AB.

Task 3D.2f: Creating a
guadrilateral pyramid
S.ABCD, with ABCD as a
square, SA is perpendicular to
the plane (ABCD),
SA=1,2.AB.

Controlling measurement
elements (through
transformations in space)

Task 3D.3: Creating a
triangular prism

Task 3D.4: Creating a
rectangular prism

Consolidation

Task 3D.5: Creating the
geometric object in exercise 3
on page 50 (textbook
Geometry 11): “Two squares
ABCD and ABEF share the
same side AB and lie in two
different planes. On the
diagonal lines AC and BF, we
take the points M, N so that
AM=BN. The plane (P)
contains MN and is parallel to
AB and cuts AD and AF at M’
and N’ respectively.”

Advancing and familiarizing
with creating geometric
objects in textbook exercises.
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5. Results

In phase 1, students could install apps on individual smartphones at home or via 4G
in the classroom. The AR technology of the app made students very excited.

In phase 2, all students complete (on their own or in exchange with classmates) the
tasks set out by exploiting the tools provided by GeoGebra. Among the recommended
tasks, the task 3D.5 caused the most difficulties for students. First, students could not
create the square ABEF that is not in the same plane as that of the square ABCD created by
students using the "Regular Polygone™ tool button. This difficulty arose from the difference
between the perpendicular elements in the plane (students could quickly solve it in 2D.1)
and perpendicular elements in space. Second, students could not create a point N on BF so
that BN = AM (the point M already existed). The second difficulty arose from the fact that
students had not yet recognized the "Sphere" tool as a means to create measurement
elements (e.g., equality of length).

In phase 3, all students created geometric objects in their assigned assignments
(textbooks). Student production files have been gathered into an ebook of drawings of all
spatial geometry exercises in the current textbook (Figure 3) on the "Classroom Resources”
of the website https://www.geogebra.org/materials.

& geogebra.org

GeaGebra - Dynamic Mathematics

Resources > ARUE
A Home + CREATE
FE News Feed
Last modified ¥  Any resource type v
E Resources .
2 Pprofil ¥ 1,
aw Peopl ‘-\ & %’
f

@ Groups /

BOOK ACTIVITY ACTIVITY ACTIVITY
LD App Downloads Sach giao khoa Hinh Bai tép 3 trang 78 Bai tap 5 trang 126 Bai tép 4 trang 126

hoc 11

& Public & Public & Public & Public
About GeoGebi w g
Contact us: of
Terms of Servil ‘ ”
@ Language: English

ACTIVITY ACTIVITY ACTIVITY ACTIVITY

f v o Bai tép 3 trang 123 Bai tap 1atrang 53 Bai tép 1a trang 59 Bai tép 1a trang 59
(TH1) (TH2)

© 2020 GeoGeb ® Public ® Public ® Public ® Public

Figure 3. Screen capture of Classroom Resources interface

with some 3D drawings that students contributed
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6. Discussion

Witnessing the growing spread of AR technology in different fields and life,
educators are increasingly interested in the application and exploitation of this technology
in their fields. In the last 20 years, many works have shown the benefits of this technology
in education. In particular, in mathematical education, it allows enhancing perception and
visualization. This study refers to training teachers in accessing this technology through
GeoGebra's newly introduced application: "3D Calculator". The research results show that
mathematics pre-service teacher of the Ho Chi Minh City University of Education can
quickly acquire this technology with a system of tasks designed and calibrated based on the
task type "Create a geometric object that satisfies the given geometric properties in
GeoGebra™.

In a broader sense, this research only meets the requirements to equip pre-service
teachers with technical features of the application. The more important question is how this
technology should be used in mathematics teaching activities. It should not stop at
illustration, perspective representation, for example, but should advance to a higher level:
giving birth to a mathematics knowledge. To be able to meet this complex requirement,
pre-service teachers need to be introduced to and work on teaching situations where AR
technology is associated with teaching requirements, especially in the Mathematics
program of the new general education program (2018), and cognitive characteristics of
mathematical knowledge. Specifically, the question mathematics educators might be
interested in is: “How can the blend between reality and virtualization of AR technology be
harnessed in teaching spatial geometry in high school, which is seen as a mathematical
model of the physical space we live in?” Such research is an important future direction for
developing and seeking additional benefits of AR technology in mathematics education.

s+ Conflict of Interest: Author have no conflict of interest to declare.

REFERENCES

Adeeb, H., & Hanna, F. (2018). Architectural Education in the Era of Mobile Augmented Reality
Technology. ERJ. Engineering Research Journal, 41(4), 329-341.

Ali, D. F., Omar, M., Mokhtar, M., Suhairom, N., Abdullah, A. H., & Halim, N. D. A. (2017). A
review on augmented reality application in engineering drawing classrooms. Man in India,
97(19), 195-204.

Altinpulluk, H. (2019). Determining the trends of using augmented reality in education between
2006-2016. Education and Information Technologies, 24(2), 1089-1114.

Azuma, R., Baillot, Y., Behringer, R., Feiner, S., Julier, S., & Maclintyre, B. (2001). Recent
Advances in Augmented Reality. IEEE Computer Graphics and Applications, 21(6), 34-47.

497



HCMUE Journal of Science Vol. 17, No. 3 (2020): 486-499

Azuma, R. T. (1997). A Survey of Augmented Reality. Presence: Teleoperators and Virtual
Environments, 6(4), 355-385.

Bacca, J., Baldiris, S., Fabregat, R., Graf, S., & Kinshuk. (2014). International Forum of
Educational Technology & Society Augmented Reality Trends in Education : A Systematic
Review of Research and Applications. Educational Technology, 17(4), 133-149.

Carmigniani, J., & Furht, B. (2011). Augmented Reality: An Overview. In B. Furht (Ed.),
Handbook of Augmented Reality (pp. 3-46). Springer New York.

Dockendorff, M., & Solar, H. (2018). ICT integration in mathematics initial teacher training and its
impact on visualization: the case of GeoGebra. International Journal of Mathematical
Education in Science and Technology, 49(1), 66-84.

Erdem, A. (2017). Educational importance of augmented reality application. In K. Irina & G.
Duman (Eds.), Educational research and pratice (pp. 448-458). St. Kliment Ohridski
University Press.

Hall, J., & Chamblee, G. (2013). Teaching Algebra and Geometry with GeoGebra: Preparing Pre-
Service Teachers for Middle Grades/Secondary Mathematics Classrooms. Computers in the
Schools, 30(1-2), 12-29.

Hantono, B. S., Nugroho, L. E., & Santosa, P. I. (2018). Meta-review of augmented reality in
education. Proceedings of 2018 10th International Conference on Information Technology
and Electrical Engineering: Smart Technology for Better Society, ICITEE 2018, 312-315.

Ho Chi Minh City University of Education (2017). The Higher Education program - Bachelor of
Teaching Mathematics of Department of Mathematics.

Hohenwarter, M., & Lavicza, Z. (2010). Gaining momentum: GeoGebra inspires educators and
students around the world. GeoGebra : The New Language for the Third Millennium, 1(1), 1-6.

Kaufmann, H., & Schmalstieg, D. (2003). Mathematics and geometry education with collaborative
augmented reality. Computers & Graphics, 27(3), 339-345.

Kaufmann, H., Steinbugl, K., Dunser, A., & Gluck, J. (2005). General training of spatial abilities
by geometry education in augmented reality. Annual Review of CyberTherapy and
Telemedicine: A Decade of VR, 3, 65-76.

Klopfer, E., & Squire, K. (2008). Environmental Detectives—the development of an augmented
reality platform for environmental simulations. Educational Technology Research and
Development, 56, 203-228.

Lin, H. C. K., Chen, M. C., & Chang, C. K. (2015). Assessing the effectiveness of learning solid
geometry by using an augmented reality-assisted learning system. Interactive Learning
Environments, 23(6), 799-810.

Milgram, P., & Kishimo, F. (1994). A taxonomy of mixed reality. IEICE Transactions on
Information and Systems, 77(12), 1321-1329.

Ministry of Education and Training (2001). Geometry 11. Vietnam Education Publishing House.

498



HCMUE Journal of Science Tang Minh Dung

NCTM. (2000). Principles and Standards for School Mathematics. National Council of Teacher of
Mathematics.

Omar, M., Ali, D. F., Mokhtar, M., Zaid, N. M., Jambari, H., & Ibrahim, N. H. (2019). Effects of
Mobile Augmented Reality (MAR) towards students’ visualization skills when learning
orthographic projection. International Journal of Emerging Technologies in Learning,
14(20), 106-119.

Saltan, F., & Arslan, O. (2017). The use of augmented reality in formal education: A scoping review.
Eurasia Journal of Mathematics, Science and Technology Education, 13(2), 503-520.

Sanchez-Acevedo, M. A., Sabino-Moxo, B. A., & Mérquez-Dominguez, J. A. (2017). Mobile
Augmented Reality. In J.-E. Pelet (Ed.), Mobile Platforms, Design, and Apps for Social
Commerce (pp. 153-174). Business Science Reference.

Wu, H. K., Lee, S. W. Y., Chang, H. Y., & Liang, J. C. (2013). Current status, opportunities and
challenges of augmented reality in education. Computers and Education, 62, 41-49.

PAO TAO SINH VIEN SU PHAM TOAN
SU DUNG CONG NGHE THUC TAl AO TANG CUONG:
TRUONG HOP UNG DUNG “3D CALCULATOR”
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Ngay nhdn bai: 01-3-2020; ngay nhan bai sva: 22-3-2020; ngay duyét dang: 25-3-2020

TOM TAT

Trong mudi ndm qua, ciing véi sw phé bién cua cac thiét bj di dong, cong nghé thuc tai do
ting cuwong dang ngay cang dwoc 1vng dung réng rai trong nhiéu linh viee. Bac biét, nhiéu nghién
ciru da chi ra nhiing ich loi ciia né d@éi véi gido duc. Trong boi canh dé, bai viét khac hoa viéc cdp
nhgt cdng nghé mai nay trong dao tao sinh vién sw pham Toan tai Truong Dai hoc Sw pham Thanh
phé Ho Chi Minh. Cu thé, 62 sinh vién nam 3 dé dwoc dao tao sir dung 1ng dung “3D Calculator”
(chi méi dwoc cong bé vao thang 7/2019) thdng qua viéc thuee hién cac nhiém vy kiéu “Tao mot dbi
tuong hinh hoc thoa man cac tinh chat hinh hoc cho trudc trong GeoGebra”. Sau 6 gio- hoc, tat ca
sinh vién deu c6 khd ndng tao ra cdc doi trong ba chiéu #ng véi cac bai tdp trong séch gido khoa
Hinh hoc 11 hién hanh. Céc file san phdm cia sinh vién da dwoc tdp hop thanh ebook ding trén
“Classroom Resources” cua trang web GeoGebra. Nghién cizu cho thdy kha ndng tiép can nhanh
chéng cuia sinh vién doi véi cdng nghé méi nay, nhung dong thoi ciing dat ra van dé can nghién cizu
nhaing tinh hugng day hoc véi su tich hop ciia cdng nghé nay theo huréng khai sinh tri thizc toan.

Tir khoa: thuc tai ao tang cuong; GeoGebra; Hinh hoc khong gian; dao tao gido vién
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