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Teaching and learning with ASYMPTOTE in
continuum from face to face to online educati

1.1 Introducing ASYMPTOT



Teaching during Covik® Pandemic

Corona pandemic led to Emergence Remote Teaching (ERT)in Spring 2020, i.e., 3 i astemporary shift of

instructional delivery to an alternate delivery mode due to crisis ci r ¢ u ms t @dadges €t al. 2020)

Roleof teachers

A

A
A
A

maintainingthe educationalprocessHodgeset al. 2020 & developingthe & Yy /@ NX(Sehable2020
finding solutionsto overcomerisingproblems(Aldonet al., 2021)
rearranging & adopting classroom practice, mostly by the help of digital media & the internet (Cromptonet al., 2021)

developing remote, synchronous and asynchronous forms of teaching (Mishra et al., 2020; Zhang et al., 2020)



Learning during Cowitb Pandemic

Corona pandemic led to Emergence Remote Teaching (ERT)in Spring 2020, i.e., 3 i astemporary shift of

instructional delivery to an alternate delivery mode due to crisis ci r ¢ u ms t @Hadges €t al. 2020)

Roleof students
A lackof personalcontact& feedback(Aldonet al., 2021; Giovanelleet al., 2020 Jimoyiannist al., 2020
A highdegreeof & (i dzR §ejfargarizatiorand seltmanagemen{Agostinelliet al., 2020
A lackof adequatetechnicalequipment& mediacompetenciegBarlovitset al., 2021)

A increaseof learninggapsandinequality (Agostinelliet al., 2020



The ASYMPTOTE Project

Issues occurred during Covid-19-induced distance education led to the development of 3JASYMPT.OTE

Adaptive
Synchronous
M athematics
learning PaThs [resp. graphs]
for Online Teaching
NEur op e



wGuided learning
environment

wTask allocation
wHints
wSystemic feedback

wlLearning at a wlLearning by using
common time smartphones or

wTeamwork with tablets
classmates & wLow participatory
Individualized learning barriers
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wMonitoring function
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The ASYMPTOTE Project

ASYMPTOTEIs developed as a two -component system :

Web portal

wWorking space for teachers

wCreation of tasks & learning
paths/graphs

wOpen database of tasks &
learning paths/graphs

waZYAG2NAYy3I 27F
working progress via the
Digital Classroom feature

App

wWorking space for students

wDisplay of task formulation,
stepped hints & sample
solution

wDirect systemic feedback &
gamification

wGuided learning
environment

wTeacherstudent & student
student interaction via chat



ASY MP T Ofedfufes can be utilized in various teaching and learning settings :

From face to face to blended and online learning, ASYMPTOTEcan be an asset for both teachers and

students . Thus, ASYMPTOTEcan be placed in the concepts of Technology Enhanced Learning .

DEFINITION

Technology Enhanced Learning - TEL, in the current context, is used to describe

the applications of technology in education that aim at improving the processes
of teaching and learning.
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Teaching and learning with ASYMPTOTE in
continuum from face to face to online educati

1.2 The continuum of educational settings



DEFINITION

Technology Enhanced Learning - TEL, in the current context, is used to describe

the applications of technology in education that aim at improving the processes
of teaching and learning.

Technology is used in all education processes to enhance teaching and learning (Cakir et al., 2009)

The different uses of technology in education result in a wide range of pedagogical possibilities (Redmond, 2015)

Three key concepts of TELare face-to-face, blended & distance learning (Garcia-Tudela et al., 2021)



Technology Enhanced Learning

Key concepts of Technology Enhanced Learning according to Garcia-Tudela et al. (2021)

Face-to-Face Distance
Learning Learning

Are electronic devices used Blended
in class for educational purposes ¥ Learning

15 it based on the use of electronic media
connected 1o the internet?

Is it based on enriched methodologies, enriched assessment es Mo

‘\’Eﬁ-'f,\\\ M
and srmart technology to adapt the learning process to any student?
Technalogy-enriched Traditional Yes — No Electronic leaming Traditional
classrooms learning (E-Learning) distance learning
Smart learning Qrther BL options

Is it based on mobile technology?
Online learning,

Computer based

Mobile learning
(M-Learning)

education, Etc.




Technology Enhanced Learning

Key concepts of Technology Enhanced Learning according to
Garcia -Tudela et al. (2021)

Face-to-Face Distance
Learning Learning

Blended
Learning

Is it based on the use of electronic media
connected to the internet?

Are electronic devices usad
in class for educational purposes?

Degree of use of technology = e
dassrooms learning
A

enrichment of face-to-face learning in the traditional

Isit based on enriched methodaologies, enriched assessment

P N
Yes Na
and smart technology to adapt the learning process to any studem?
Yas /I‘x No Electronic Igaming Tradilinnalr
(E-Learning) distance learning
Smart learning
Is it based on mobile technalagy?
I
— “\

Yeog

classroom No

Maobile learning
(M-Learning)

Online learning,

I£ cantest- avarensss taken Computer based
education, Etc.

A combination of traditional and online processes with a mixed

approach (blended model)

A delivering education exclusively online in synchronous and

asynchronous forms



Technology Enhanced Learning with ASYMPTOTE

The ASYMPTOTE system can enhance learning these three
key concepts of TEL

Possibilities to use the ASYMPTOTESsystem :

A enrichment of face-to-face learning in the traditional

classroom

A combination of traditional and online processes with a mixed

approach (blended model)

A delivering education exclusively online in synchronous and

asynchronous forms

J asymptote’s

implementations in the concepts of
technology enhanced learning

Face-to-face
learning

Technology
enhanced
classroom

Blended learning

Online learning

Flipped
classroom

Mobile
learning




A. Face to face Technology Enhanced Learning

Enrichment of the traditional classroom : face-to-face learning is supported by digital tools, such as
assessment tools, task delivery systems, inquiry instruments, mindtools to construct knowledge etc.

Characteristicof a faceto-facetechnologyenhancedclassroom(Roblyer,2006):
A Allthe meetingsoccurfaceto face
Theuseof digitaltoolsaimsto enrichandleveragethe educationprocess
Educationamaterialis a mix of traditional and digital,and canbe providedthroughthe world wide web

Onlinecommunicatiorand supportare possible

o Io Do >

Tasksandactivitiescanbe implementedonline

Example(Redmond,2015):

A 0 SI Owebsitdidogto provideinformationdiscussedn class



A. Face to face Technology Enhanced Learning

Enrichment of the traditional classroom : face-to-face learning is supported by digital tools, such as

assessment tools, task delivery systems, inquiry instruments, mindtools to construct knowledge etc.

ACTIVITY

Design your own face to face Technology Enhanced Learning instruction for a
specific mathematics topic. In what way can Asymptote’s features (see page 3-
4) foster the chosen instructional design?



B. Blended learning

Blended learning : combination of traditional and online processes, i.e., curriculum, teaching materials, and
assessment methods are developed and implemented online and face to face (Delialioglu & Yildirim, 2007)

Characteristicof a blendedlearning(Delialioglu& Yildirim, 2007):
/" Recurringmeetingsin person

Onlinecommunicatiorand supportareimportant

Learningmaterialare providedonline

Activitiesandassignmentsre conductedoff andonline

o Io Do D>

30%to 7% of the courseis providedonline (Allen& Seaman2013

Submodel:

A FlippedClassroom



Flipped Classroom (FC). sub-model of blended learning which transfers the centre of the teaching -learning

relationship from the educator to the students

Thecoreideaof FC(Bergmann& Sams2012 EDUCAUSED12 Esteset al., 2014 Tucker,2014):

Educatorcentredpart of teachingis availableat home

In classsessionspaceandtime is usedfor activatinglearningmethods

DEFINITION

Bishop and Verleger (2013, p.5) define Flipped Classroom as “an educational

technique that consists of two parts: interactive group learning activities inside the
classroom, and direct computer-based individual instruction outside the
classroom”.




B. Blended learningFlipped Classroom

Flipped Classroom (FC). sub-model of blended learning which transfers the centre of the teaching -learning

relationship from the educator to the students

A model of FC(Esteset al., 2014):
A Preclass instructionaland assessmentaterial, e.g., video-lectures,online exercises
or quizzesandonline support(hints, discussioncomments messagesgtc.).
A In-class activitieswith interactionand collaborationfor exploringtopicsin depth
and clarifyingmisunderstandings

A Postclass activitiesto assessapplyor transfervariouslearningcontexts

Pre-class In-class
(Modeling, (Clarifying concepts,
Pre-assessment) Solving problems)

Post-class
(Assessment,
Application, Transfer)



B. Blended learningFlipped Classroom

Flipped Classroom (FC). sub-model of blended learning which transfers the centre of the teaching -learning

relationship from the educator to the students

ACTIVITY

Design your own FC model for a specific mathematics topic. In what way can
Asymptote’s features (see page 3-4) foster each stage of the circular continuous
format described above (see Figure 1.3)?



C. Online learning

Online learning : education is delivered exclusively online in a synchronous or asynchronous way, including

digital learning materials, online communication and interactivity as well as accesstracking (Nichols, 2003)

Characteristic®f online learning (Allen & Seaman2013):
A Theinstructionsare solelyonline
Communicatiorand supportoccuronly remotelythoughthe internet (synchronoushand/or asynchronously)

A
A Learningmaterial,activities,assignmentsand assessmendre providedexclusivelyonline
A

Digitaltools arethe maininstrumentof the instruction



C. Online learningSynchronous and asynchronous instruction

Online learning : education is delivered exclusively online in a synchronous or asynchronous way, including

digital learning materials, online communication and interactivity as well as accesstracking (Nichols, 2003)

¥ Learning at a common time ¥ Learning at a flexible time
¥ Mostly arranged via videoconferencing ¥ Mostly arranged via Learning Management System
¥ Teaching methods similar to face -to-face settings f Participants follow a personal program in their
¥ key elements to success: individual pace
f Collaboration & support f key elements to success:
f Socialization & informal exchange t Self-organization of students

¥ self-education and self -construction of knowledge

(Conrad& Donaldson2004 Finkelstein2006 Nichols,2003 Papachristogt al., 2010



C. Online learningSynchronous and asynchronous instruction

Online learning : education is delivered exclusively online in a synchronous or asynchronous way, including

digital learning materials, online communication and interactivity as well as accesstracking (Nichols, 2003)

ACTIVITY

Design an online instruction with synchronous and asynchronous aspects for a
specific mathematics topic. In what way can Asymptote’s features (see page 3-
4) foster the chosen instructional design? Where could you find or how could
you develop your own tutorial material?



Technology Enhanced Learning with ASYMPTOTE

The ASYMPTOTE system can enhance learning these three

key concepts of TELusing a mobile learning approach

Possibilities to use the ASYMPTOTESsystem :

A enrichment of face-to-face learning in the traditional

classroom

A combination of traditional and online processes with a mixed

approach (blended model)

A delivering education exclusively online in synchronous and

asynchronous forms

J asymptote’s

implementations in the concepts of
technology enhanced learning

Face-to-face
learning

Technology
enhanced
classroom

Blended learning

Online learning

Flipped
classroom

Mobile
learning




Mobile learning : use of mobile devices, such as smartphones or tablets, for education due to their

portability and possibilities for communication and interactive representations (Kearney et al. 2020)

DEFINITION

According to Yamamoto (2013, p.16) “Mobile learning is a technological
infrastructure that removes the barriers on accessing information in learning (e.g.,
teachers, time, space, and resources), it is an interactive method of learning which

offers personal, social and contextual learning opportunities, which can be offered
anywhere without breaking apart from life. These opportunities”, Yamamoto adds,
“are offered in real/virtual environments with various mobile instruments that can
provide learning material and enriched multimedia, while placing the student in the
centre of the learning process”.




Mobile learning

Mobile learning : use of mobile devices, such as smartphones or tablets, for education due to their
portability and possibilities for communication and interactive representations (Kearney et al., 2020)

Perspective®n mobile learningasan educationalprocess(Winters,2007)

A Technocentric learningusinga mobile device

A Relationshigo onlinelearning mobile devicesasflexibledeliverymedium

A Enhancingraditional education mobile learningastool for enrichingformal education
A Learnercentred mobility of the learner

By following these perspectives,mobile learning can be linked and applied to each of the three technology enhanced
concepts,.e., faceto-face,blended& online learning
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Teaching and learning with ASYMPTOTE in
continuum from face to face to online educati

1.3 Teacher roles



DEFINITION

Technology Enhanced Learning - TEL, in the current context, is used to describe

the applications of technology in education that aim at improving the processes
of teaching and learning.

Technology is used in all education processes to enhance teaching and learning (Cakir et al., 2009)

The different uses of technology in education result in a wide range of pedagogical possibilities (Redmond, 2015)

Three key concepts of TELare face-to-face, blended & distance learning (Garcia-Tudela et al., 2021)



Teacher roles

Role shift : Since TEL effects both, the way of learning and teaching, it also can result in a role shift for the
teacher (Redmond, 2015).

Teacher roles in online environments resp.in TELsettings :

Berge (1995) Palloff & Pratt (2003) Serdyukov (2015)
Four roles per teacher Four role characteristics One role per teacher

t Pedagogical: e.g., providing feedback, ¥ flexibility f Leaders: Actively leading & guiding
encouraging participation & questioning f collaboration student As | earning proce
frSoci al : creating a Jcoh e fability to learn from ¥ Facilitators: Passive role of the teacher,
communi tyj others reacting to questions and proving support
f Managerial: organizational, procedural & f ability to share control if needed
administrative tasks with the participants ¥ Mediators: Balanced & desired role;
rTechnical: Jmake the tec engaging and interacting without direct
transparentd to the stud management

Teaching as manifold challenge VaIueC%fn|?aeCrfonal Personality of the teacher



Teacher role : Shift to TELsettings requires a new pedagogical and methodological considerations

Student role : Shift to TEL settings leads to the loss of familiar structures which can result in an ecoshock ,
I.e., the physiological and psychological reaction to a new, diverse, or changed ecology affecting the quality of

experience, performance and motivation (Fontaine, 2000; San Jose,& Kelleher, 2009)

In Covid -19-induced distance education, this loss of familiar structures was reported as major issue
(Barlovits et al., 2021)

Thus, digital competencies are required for TELsettings and in particular online learning, ont e a c haadr As
St udesiug. As
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Teaching and learning with ASYMPTOTE in
continuum from face to face to online educati

1.4 Teacher standards



DEFINITION

Standards for online teaching, refer to the roles, characteristics, competencies,

and skills required for a competent and successful online teacher (Albrahim, F.
A., 2020)

Competenciegor onlineteachinghavebeencategorizedat different levelsin the literature, and severalapproacheshave
beenadoptedto classifythem.
Albrahim,F A. (2020, havereceiveda focusin a largernumber of studiesin the literature and developedthe following

standards



Teacher Standards

Teacher Standards ¢tKS 2yt AYS 0SIFOKSNJ X

Pedagogical skills supports learning and facilitates presence with digital pedagogy.

knows, understands, and applies the value of active learning, participation, and
collaboration within the online classroom.

motivates students and shows enthusiasm and interest

personalizes the learning process.

understands how students learn and develop, and provides opportunities that suppojrt
their intellectual, social, and personal development.

ensures that course material is accessible to student with disabilities.

Design Skills understands central concepts, tools of inquiry and structures.
creates learning experiences.

curates and creates instructional materials, tools, strategies, and resources to engage
learners and enable student success.
plans and teaches wettructured lessons.




Teacher Standards

Teacher Standards

CtKS 2y fAYS (SIF OKSNJ X

Content Skills

demonstrates good subject and curriculum knowledge.

is able to link the subject and content with scientific, social, cultural, and any other
relevant phenomena.

develops a course outline that includes all course components and elements.
develops and delivers assessments, projects, and assignments.

plans and prepares learning plans based upon knowledge of subject matter, studen
community, and curriculum goals.

understands, uses, and interprets formal and informal assessment strategies to eva
and advance student performance and to determine program effectiveness.

U



Teacher Standards

Teacher Standards ¢tKS 2yt AYS 0SIFOKSNJ X

Social and Communication Skills uses sufficient and commonly understandable language, requests information and asl
questions clearly.

uses a variety of communication techniques.

AYUSNI OGa Ay || LINRFSaaazylfxz STFSOUAUD
creates and develops respectful relationships and a sense of community
personalizes messages and feedback.

facilitates and maintains interactive discussion and information exchange.

(0p))




Teacher Standards

Teacher Standards

CtKS 2y fAYS (SIF OKSNJ X

Management and Institutional Skil

meets the professional teaching standards.

is a reflective practitioner and is continuously engaged in purposeful mastery of the
and science of online teaching.

knows, understands, facilitates, complies, and encourages legal, ethical, and safe
technology use, and copyright issues and standards.

provides online leadership, management, mentoring, and coaching

is able to manage the course time and apply tisa®ing techniques.

establishes and declares clear rules and regulations for participation, submission of
assignments, timeliness, sending and seeking feedback, and communication protog

ar

ol
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Teacher Standards

ACTIVITY

Using the form included in the Appendix A. Online Teaching Skills Checklist

(Activity 1.4), rate your online teaching skills, and write down the ways that you
could improve yourself.
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Technology Enhanced Learning with ASYMPTOTE

ASYMPTOTE #asymptote’ <
a tool for secondary and university level Mathematics : VIS R U EHIEE )]

technology enhanced learning

an App and a Web Portal (repository of tasks, task

earning

its features enable teachers to conduct adaptive online

education in Mathematics, while providing evaluation
Technology

Flipped

data for the students' progress . f classroom

In the spectrum of Technology Enhanced Learning, I'V'°b_"e
earning

ASYMPTOTEcan be implemented in face to face, blended

and online educational concepts .



Faceto-Face Learning:

ASYMPTOTE as a tool for teaching/learning

To help teacher design learning activities adopted to each st u d e individaal learning

progress, thus reinforcing their learning process:
ASYMPTOTEA epository of tasks for Mathematics ;
the learning graph designer ;

adaptivity features .

The teacher can choose to incorporate the usage of the app:
during the time of the teaching;

at home, as a practice and/or assessment tool .



Blended Learning:

ASYMPTOTE as a tool for teaching/learning angagiing

A A traditional learning environment provides inherent teaching advantages, such as the immediate
feedback which is essential for any learning environment .
ASYMPTOTECcan offer systematic and immediate feedback on s t u d eentéretl ssolutions ;

ASYMPTOTE provides the possibility of concurrent direct communication between the participants and their peers and/or

the teacher.

A For the Flipped classroom model

ASYMPTOTEcould play a meaningful role both in Pre-class and Post-class stages as a learning activity distribution tool, an

assessment instrument and a self-learning tool;

ASYMPTOTE, through the communication possibilities and the adaptivity features, can also contribute to In-Class stages

where data-driven decisions are important to modify and adjust teaching plans based on s t u d elearnisg/\performance .



Online Learning:

ASYMPTQOTE as tool for online teaching/learningdeaeting and 2o-1 interaction

ASYMPTOTEcan be used:

as an online teaching and learning tool;
a self-learning tool;

as a l-to-1 interaction tool substituting the practice with teacher support phase of face-to-face

teaching .

Through the IDigital Classroom § mode the whole learning group can communicate directly bringing some of

the in-person aspects of face to face learning to the online process.



Online Learning:

ASYMPTOTE as tool for online teaching/learningdeaeting and 40-1 interaction

PROBLEMS DURING COVIDP19 DISTANCE LEARNING

Provi dingadequatefeedback and maintaining personal contact (Barlovits et al., 2021).

SOLUTIONS TO THESEPROBLEMS
ASY MP T OirdetNeedback and hints and its communication
ASYMPTOinhBAs

ASY MP T Cconamusication .

ASYMPTOFBENgICI als s r moadmijfor direct communication between al e ar neacher /and their peers can make the
communication more immediate and personal, minimising the barriers of online learning . ASYMPTOTERN this case can be used as

an interaction tool that stimulates the traditional face-to-face communication .



Interim Conclusion

In the spectrum of Technology Enhanced Learning, ASYMPTOTE can be implemented in
face -to -face, blended and online educational concepts.




