
The ASYMPTOTE System
Long-Term Curriculu m



Structure

The ASYMPTOTELong -Term Curriculum was built in four modules, which are listed below :

Module Chapter

Theoretical Background Teaching and learning with 
ASYMPTOTE in the continuum from 
face to face to online education

Online Pedagogy Theoretical 
Frameworks

Teaching and Learning Design for 
ASYMPTOTE

Introduction to ASYMPTOTE

The ASYMPTOTE App

The ASYMPTOTE Web Portal

The Digital Classroom

The following slides were designed by the ASYMPTOTEconsortium for

university courses . They were used for courses at Goethe University

Frankfurt (Germany), University of Bielefeld (Germany), University of

Catania (Italy) and University of the Aegean (Greece).

The slides are offered to enable all interested lecturers to transfer the

course to their universities . Please feel free to use them!

For any questions, please contact info@asymptote -project .eu

mailto:info@asymptote-project.eu


Structure

The ASYMPTOTELong -Term Curriculum was built in four modules, which are listed below :

Module Chapter Section Slide

Theoretical Background Teaching and learning with 
ASYMPTOTE in the continuum from 
face to face to online education

1.1 Introducing ASYMPTOTE 6

1.2 The Continuum of Educational Settings 14

1.3 Teacher Roles 32

1.4 Teacher Standards 37

1.5 Use of ASYMPTOTE in Various Settings 45

Online Pedagogy Theoretical 
Frameworks

2.1 Community of Inquiry 54

2.2 E-Moderation & E-Tivities 70

2.3 Mobile Learning Pedagogies 88



Structure

The ASYMPTOTELong -Term Curriculum was built in four modules, which are listed below :

Module Chapter Section Slide

Theoretical Background Teaching and Learning Design for 
ASYMPTOTE

3.1 Teaching as a Design Science 98

3.2 Pedagogical Scenarios: Learning Scripts 104

3.3 General Pedagogical Patterns 108

3.4 Online Teaching Strategies 117

3.5 Task Design in ASYMPTOTE 131

Introduction to ASYMPTOTE 4.1 The ASYMPTOTE Idea 149

4.2 Key Functionalities of ASYMPTOTE 158



Structure

The ASYMPTOTELong -Term Curriculum was built in four modules, which are listed below :

Module Section Slide

The ASYMPTOTE App 5.   How to Use the ASYMPTOTE App 163

The ASYMPTOTE Web Portal 6.1 Registration 190

6.2 Selection of Tasks 193

6.3 Selection of Learning Graphs 204

6.4 Sharing & Publication of Contents 216

6.5 Creation of Tasks 225

6.6 Task Formats 239

6.7 Creation of Learning Graphs 248

The Digital Classroom 268

Supporting Material 294



Teaching and learning with ASYMPTOTE in the 
continuum from face to face to online education

1.1 Introducing ASYMPTOTE



Teaching during Covid-19 Pandemic

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

instructional delivery to an alternate delivery mode due to crisis circumstancesɉ(Hodges et al . 2020)

Roleof teachers:

Å maintainingthe educationalprocess(Hodgeset al. 2020) & developingtheάƴŜǿƴƻǊƳŀƭέ(Sehoole, 2020)

Å findingsolutionsto overcomerisingproblems(Aldonet al., 2021)

Å rearranging & adopting classroom practice, mostly by the help of digital media & the internet (Cromptonet al., 2021)

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



Learning during Covid-19 Pandemic

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

instructional delivery to an alternate delivery mode due to crisis circumstancesɉ(Hodges et al . 2020)

Roleof students:

Å lackof personalcontact& feedback(Aldonet al., 2021; Giovanellaet al., 2020; Jimoyianniset al., 2020)

Å highdegreeofǎǘǳŘŜƴǘǎΩself-organizationandself-management(Agostinelliet al., 2020)

Å lackof adequatetechnicalequipment& mediacompetencies(Barlovitset al., 2021)

Å increaseof learninggapsandinequality(Agostinelliet al., 2020)



The ASYMPTOTE Project

Issues occurred during Covid -19-induced distance education led to the development of ɈASYMPTOTEɉ:

Adaptive

Synchronous

Mathematics

learning PaThs [resp. graphs]

for Online Teaching 

in Europeɉ 



Adaptive

ωGuided learning 
environment

ωTask allocation

ωHints

ωSystemic feedback

Synchronous

ωLearning at a 
common time

ωTeamwork with 
classmates & 
individualized 
feedback via chat

ωMonitoring function 
for teachers

Mobile

ωLearning by using 
smartphones or 
tablets

ωLow participatory 
learning barriers 



The ASYMPTOTE Project

ASYMPTOTEis developed as a two -component system :

Web portal

ωWorking space for teachers

ωCreation of tasks & learning 
paths/graphs

ωOpen database of tasks & 
learning paths/graphs

ωaƻƴƛǘƻǊƛƴƎ ƻŦ ǎǘǳŘŜƴǘǎΩ 
working progress via the 
Digital Classroom feature

App

ωWorking space for students

ωDisplay of task formulation, 
stepped hints & sample 
solution

ωDirect systemic feedback & 
gamification

ωGuided learning 
environment

ωTeacher-student & student-
student interaction via chat 



The ASYMPTOTE Project

ASYMPTOTEɅsfeatures 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 .
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Teaching and learning with ASYMPTOTE in the 
continuum from face to face to online education

1.2 The continuum of educational settings



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

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

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

Technology Enhanced Learning



Technology Enhanced Learning

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



Technology Enhanced Learning

Key concepts of Technology Enhanced Learning according to

García -Tudela et al . (2021)

Degree of use of technology :

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

classroom

Å combination of traditional and online processes with a mixed

approach (blended model)

Å 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 ASYMPTOTEsystem :

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

classroom

Å combination of traditional and online processes with a mixed

approach (blended model)

Å delivering education exclusively online in synchronous and

asynchronous forms



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.

Characteristicsof a face-to-facetechnologyenhancedclassroom(Roblyer,2006):

Å All the meetingsoccurfaceto face

Å Theuseof digital toolsaimsto enrichandleveragethe educationprocess

Å Educationalmaterialisa mixof traditional anddigital,andcanbeprovidedthroughthe world wideweb

Å Onlinecommunicationandsupportarepossible

Å Tasksandactivitiescanbe implementedonline

Example(Redmond,2015):

Å ǘŜŀŎƘŜǊΩǎwebsite/blogto provideinformationdiscussedin class

A. Face to face Technology Enhanced 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.



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)

Characteristicsof a blendedlearning(Delialioglu& Yildirim,2007):

Å Recurringmeetingsin person

Å Onlinecommunicationandsupportare important

Å Learningmaterialareprovidedonline

Å Activitiesandassignmentsareconductedoff andonline

Å 30%to 79%of the courseisprovidedonline(Allen& Seaman,2013)

Sub-model:

Å FlippedClassroom



B. Blended learning ςFlipped Classroom

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& Sams,2012; EDUCAUSE,2012; Esteset al., 2014; Tucker,2014):

Å Educator-centredpart of teachingisavailableat home

Å In classsession,spaceandtime isusedfor activatinglearningmethods



B. Blended learning ςFlipped 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 modelof FC(Esteset al., 2014):

Å Pre-class: instructionalandassessmentmaterial,e.g., video-lectures,onlineexercises

or quizzes,andonlinesupport(hints,discussion,comments,messagesetc.).

Å In-class: activitieswith interactionandcollaborationfor exploringtopicsin depth

andclarifyingmisunderstandings

Å Post-class: activitiesto assess,applyor transfervariouslearningcontexts



B. Blended learning ςFlipped Classroom

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

relationship from the educator to the students

or quizzes,andonlinesupport(hints,discussion,comments,messagesetc.).

andclarifyingmisunderstandings



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 access tracking (Nichols, 2003)

Characteristicsof online learning(Allen& Seaman,2013):

Å Theinstructionsaresolelyonline

Å Communicationandsupportoccuronly remotelythoughthe internet (synchronouslyand/or asynchronously)

Å Learningmaterial,activities,assignments,andassessmentareprovidedexclusivelyonline

Å Digitaltoolsarethe maininstrumentof the instruction



C. Online learning ςSynchronous 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 access tracking (Nichols, 2003)

(Conrad& Donaldson,2004; Finkelstein,2006; Nichols,2003; Papachristoset al., 2010)

Synchronous

ɍLearning at a common time
ɍMostly arranged via videoconferencing
ɍTeaching methods similar to face -to -face settings
ɍkey elements to success:
ɍCollaboration & support
ɍSocialization & informal exchange

Asynchronous

ɍLearning at a flexible time
ɍMostly arranged via Learning Management System
ɍParticipants follow a personal program in their 

individual pace
ɍkey elements to success:
ɍSelf-organization of students
ɍself-education and self -construction of knowledge



C. Online learning ςSynchronous 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 access tracking (Nichols, 2003)



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 ASYMPTOTEsystem :

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

classroom

Å combination of traditional and online processes with a mixed

approach (blended model)

Å delivering education exclusively online in synchronous and

asynchronous forms



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)



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)

Perspectiveson mobile learningasan educationalprocess(Winters,2007)

Å Technocentric: learningusinga mobiledevice.

Å Relationshipto online learning: mobiledevicesasflexibledeliverymedium

Å Enhancingtraditional education: mobile learningastool for enrichingformal education

Å Learner-centred: mobility of the learner

By following these perspectives,mobile learning can be linked and applied to each of the three technology enhanced

concepts,i.e., face-to-face,blended& online learning.
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Teaching and learning with ASYMPTOTE in the 
continuum from face to face to online education

1.3 Teacher roles



Technology Enhanced Learning

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

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

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



Teacher roles

Role shift : Since TELeffects 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)
Four roles per teacher

ɍPedagogical: e.g., providing feedback, 
encouraging participation & questioning 
ɍSocial: creating a Ɉcohesive learning 
communityɉ
ɍManagerial: organizational, procedural & 

administrative tasks 
ɍTechnical: Ɉmake the technology 
transparentɈ to the students

Palloff & Pratt (2003)
Four role characteristics

ɍflexibility
ɍcollaboration
ɍability to learn from 

others
ɍability to share control 

with the participants

Serdyukov (2015)
One role per teacher

ɍLeaders: Actively leading & guiding 
studentɅs learning process
ɍFacilitators: Passive role of the teacher, 

reacting to questions and proving support 
if needed
ɍMediators: Balanced & desired role; 

engaging and interacting without direct 
management

Teaching as manifold challenge Personality of the teacher
Value of personal 

contact



Ecoshock

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, on teacherɅsand

studentɅsside.



References

Barlovits, S., Jablonski, S., Lázaro, C., Ludwig, M., & Recio, T. (2021). Teaching from a DistanceɁMath Lessonsduring COVID-19 in Germany and Spain. Education Sciences,

11(8), 406.

Berge, Z. L. (1995). Facilitating computer conferencing : recommendations from the field . Educational Technology& Society,15(1), 22ɀ30.

Cakir, H., Delialioglu, O., Dennis, A., & Duffy, T. (2009). Technology Enhanced Learning environments for closing the gap in student achievement between regions : Does it

work?. AACEJournal, 17(4), 301-315.

Fontaine, G. (2000). Skills for successful international assignments to, from, and within Asia and the pacific : Implications for preparation, support, and training .

Management Decision,35, 635-647.

García-Tudela, P. A., Prendes-Espinosa, P., & Solano-Fernández, I. M. (2021). Smart learning environments : a basic research towards the definition of a practical model .

Smart Learning Environments, 8(1), 1-21.

Palloff, R. M., & Pratt, K. (2003). Thevirtual student. A profile and guide to working with online learners. San Francisco, CA: Jossey-Bass.

Redmond, P. (2015). A pedagogical continuum : The journey from face to face to online teaching . In Educational innovations and contemporary technologies (pp. 107-132).

Palgrave Macmillan, London .

San Jose, D. L., & Kelleher, T. (2009). Measuring ecoshock and affective learning : A comparison of student responses to online and face to face learning ecologies .

MERLOTJournal of Online Learning and Teaching,5(3), 469-476.

Serdyukov, P. (2015). Does online education need a special pedagogy?. Journal of computing and information technology, 23(1), 61-74.



Teaching and learning with ASYMPTOTE in the 
continuum from face to face to online education

1.4 Teacher standards



Teacher standards

Å Competenciesfor onlineteachinghavebeencategorizedat different levelsin the literature, andseveralapproacheshave

beenadoptedto classifythem.

Å Albrahim,F. A. (2020), havereceiveda focusin a largernumberof studiesin the literature anddevelopedthe following

standards.



Teacher Standards

Teacher Standards ¢ƘŜ ƻƴƭƛƴŜ ǘŜŀŎƘŜǊ Χ

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 support 

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 all 

learners and enable student success.

plans and teaches well-structured lessons.



Teacher Standards

Teacher Standards ¢ƘŜ ƻƴƭƛƴŜ ǘŜŀŎƘŜǊ Χ

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, students, the 

community, and curriculum goals.

understands, uses, and interprets formal and informal assessment strategies to evaluate 

and advance student performance and to determine program effectiveness.



Teacher Standards

Teacher Standards ¢ƘŜ ƻƴƭƛƴŜ ǘŜŀŎƘŜǊ Χ

Social and Communication Skills uses sufficient and commonly understandable language, requests information and asks 

questions clearly.

uses a variety of communication techniques.

ƛƴǘŜǊŀŎǘǎ ƛƴ ŀ ǇǊƻŦŜǎǎƛƻƴŀƭΣ ŜŦŦŜŎǘƛǾŜ ƳŀƴƴŜǊ ǘƻ ǎǳǇǇƻǊǘ ǎǘǳŘŜƴǘǎΩ ǎǳŎŎŜǎǎΦ 

creates and develops respectful relationships and a sense of community 

personalizes messages and feedback.

facilitates and maintains interactive discussion and information exchange.



Teacher Standards

Teacher Standards ¢ƘŜ ƻƴƭƛƴŜ ǘŜŀŎƘŜǊ Χ

Management and Institutional Skills meets the professional teaching standards.

is a reflective practitioner and is continuously engaged in purposeful mastery of the art 

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 time-saving techniques. 

establishes and declares clear rules and regulations for participation, submission of 

assignments, timeliness, sending and seeking feedback, and communication protocols.

ƛǎ ǘǊŀŎƪƛƴƎ ǘƘŜ ŎƻǳǊǎŜ ŀƴŘ ǎǘǳŘŜƴǘǎΩ ǇǊƻƎǊŜǎǎ ƻƴ ŀ ǊŜƎǳƭŀǊ ōŀǎƛǎΦ



Teacher Standards
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Teaching and learning with ASYMPTOTE in the 
continuum from face to face to online education
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Technology Enhanced Learning with ASYMPTOTE

ASYMPTOTE:

a tool for secondary and university level Mathematics ;

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

formulations, hints, and sample solutions) ;

its features enable teachers to conduct adaptive online

education in Mathematics, while providing evaluation

data for the students' progress .

In the spectrum of Technology Enhanced Learning,

ASYMPTOTEcan be implemented in face to face, blended

and online educational concepts .



To help teacher design learning activities adopted to each studentɅsindividual learning

progress, thus reinforcing their learning process :

ASYMPTOTEɅsrepository 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 .

Face-to-Face Learning:
ASYMPTOTE as a tool for teaching/learning



Blended Learning:
ASYMPTOTE as a tool for teaching/learning and self-learning

Å A traditional learning environment provides inherent teaching advantages, such as the immediate

feedback which is essential for any learning environment .

ASYMPTOTEcan offer systematic and immediate feedback on studentɅsentered solutions ;

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

the teacher .

Å 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 studentsɅlearning performance .



ASYMPTOTEcan be used:

as an online teaching and learning tool ;

a self-learning tool ;

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

teaching .

Through the ɈDigital Classroom ɉmode 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/learning, self-learning and 1-to-1 interaction



PROBLEMS DURING COVID-19 DISTANCE LEARNING

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

SOLUTIONS TO THESEPROBLEMS

ASYMPTOTEɅsdirect feedback and hints and its communication ;

ASYMPTOTEɅshints ;

ASYMPTOTEɅscommunication .

ASYMPTOTEɅsɈDigitalClassroomɉmode for direct communication between a learnersɅteacher and their peers can make the

communication more immediate and personal, minimising the barriers of online learning . ASYMPTOTEin this case can be used as

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

Online Learning: 
ASYMPTOTE as tool for online teaching/learning, self-learning and 1-to-1 interaction



Interim Conclusion

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


