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ABSTRACT

Conceptualization and implementation of computer supported teaching and training is currently not tailored to the
paradigm of learner centration. Many technical solutions lack transparency and consistency regarding the supported
learner activities. An insight into learners activities correlated to learning tasks is needed. In this paper we outline recent
developments in university’s higher education concepts. We introduce InterLect as a tool to observe student’s activities in
lecture content acquisition and describe first insights and questions derived using this tool in a lecture scenario. Based on
a new understanding of activity transformation cycles, an elaborated didactical design is modeled, which allows to
address and observe learning activities. Ideas for a valid evaluation process are derived in order to investigate efficiency
of the digital tool within the didactical framework.
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1. INTRODUCTION

Digitalization increases in all areas of live and especially in science. This has also initiated a process of
change in academic research and teaching. Numerous developments in digital teaching and learning are
offering new designs for academic teaching and learning. On the one hand scientists utilize existing digital
developments for their own research and interchange with others, on the other hand scientists are involved in
the development of new designs for teaching and learning (Donk, 2013). Focused on studies and teaching we
describe the dynamic progress of digitalization in the last years with the changed interaction and
communication between lecturers and students, students and students or between lectures and lectures:
collaborative tools and new digital teaching-learning-offerings are increasing research topics. In recent years,
this progress of broken up existing teaching and learning formats has also led in Germany to various
approaches and discussions about digitalization on university, see e.g. the Higher Education Forum of
Digitalization of the German Rector’s Conference. The discussion focusses the adjustment of learning
environments related not only with focus on technical aspects.

With this paper we take part in the current discussion of the digitalization of teaching and learning and
therefore we present Interlect as a tool for student centered learning.

Biggs teaching model (Biggs, 1999) describes three levels of teaching competences: the first level “What
The Student Is?”, the second level “What The Teacher Does?”, which is defined as the improvement in
management of learning and teaching, and the third level “What the Students Does?*. This third level
explains a learner-centered approach that relies on observation of the learner and learning activities. We
adopt the described activities on teaching-learning-offerings and digitalization in a transition from the second
level “What The Teacher Does?* to the third level “What The Students Does?”. Thus it is no longer a single
question of motivation and autonomy of studies with digital learning and teaching. Another aspect is the
transparence in processes between the various stakeholders and moreover the analysis of desires and needs of
students in comparison with the goals of teachers, the used teaching methods etc. (see therefore (Biggs,
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1999), (Hattie, 2008)). For this purpose we take into account the specific challenge of the observation of
learning processes. Therefore we single out this specific challenge in this paper by presenting a
learner-content-interface, the so called InterLect-Tool (Nicolay, 2015). InterLect stands for Lecture Content
Interface.

The reminder of the paper is structured as follows: In the following paper, we outline the motivation for
this tool and give a specification of the existing InterLect-Tool with first outlooks to the didactical design and
evaluation of Interlect.

2. INTERLECT - ATOOL FOR STUDENT CENTERED LEARNING

2.1 Description of the Lecture-Content-Interface

In case of a lecture scenario current approaches, such as Tweedback (Vetterick, 2013) or TopHat (TopHat,
2014), establish an interface between audience and lecturer. Classroom response systems are used to
interactively quiz the audience by utilizing multiple choice tests or collecting questions from the audience
using a ranked question boards. In terms of transparency concerning student's activity in relation to lecture
content, these systems are limited due to an aggregation of feedback and limited depth in insights to student's
content processing.

Our approach bridges the gap between students’ activities and current lecture content. To observe the
learner’s processing of lecture content in lecture scenarios, we introduced a system named InterLect
(Nicolay, 2015). InterLect consists of two major parts. First, a web-based presentation toolkit for the lecturer
that allows a straight forward presentation and sharing of lecture slides in lecture scenarios. Second, a
web-based audience client receiving current presented lecture slides. The audience client is built to run on
any mobile device or laptop without installation and serves as an annotation interface to current lecture
content. Received lecture slides are displayed as scrollable list allowing an easy tracking of lecture content
and fast lookup of bygone information. Entered annotations are displayed together with the slides and
embody a student's lecture script. To annotate lecture content students can select a slide from the list by
taping and perform basal marking processes described in the next paragraphs and discussed in detail in
section 3.

To increase the narrative density of a lecture, slides can be highlighted by the use of bookmarks.
Bookmarks are intended to serve as anchor, highlighting specific sections of a lecture. Displayed as overlay
to the list of shared lecture content, they extend tracking of information with a self-defined overall structure.

To quickly mark content, we implemented a set of binary buttons. These buttons can be edited by the
student to define a quick access to a solid set of memorizations into further learning iteration steps
”Important for the exam” or ”Look into later”. Furthermore, these buttons can be used to mark content with
conflicts such as ”Need examples” or ”’Missing information”.

The system allows the annotation of lecture content with notes. A note consists of plain text and can be
extended by the use of hash-tags, denoted by a leading ”#’-symbol and references denoted by a leading ”@-
symbol. While the plain text allows input of loose information, a key feature is the use of hash-tags to
associate content and annotations to distinctive keywords. These keywords are intended to represent
associative nodes interconnecting different pieces of lecture information. References can be used to link
additional slides to a note or attach external resources using Unified Resource Identifiers (URI).

Shared lecture content as well as performed annotations by the audience are stored using an anonymous
user-1D in our database. Besides these observations of processing information in lecture scenarios, the system
allows a qualitative interrogation of performed annotations. Therefore an automatically generated
questionnaire can be triggered, which asks students for their reason behind specific inputs.

2.2 First Achievements

As part of a first field test, InterLect was used in two lecture series with topics “Empirical Evaluation” and
”Cognitive Systems”, at the University of Rostock. Both series took one semester. Each of them was
regularly visited by 10-15 students. The system was used by students without instructions on handling and
purpose. The aim was to resolve technical issues for the evaluation described in this paper as well as to
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collect first insights in usability and affordance of the system. Due to the low number of participants, we only
collected rough first insights in affordance and usage.

Students showed a very passive utilization of InterLect. At the first lecture of both series the system was
introduced as optional tool to receive and annotate lecture slides in order to have a personalized script. In
parallel lecture slides have been available via common channels, such as the Universities LMS StudIP
(Bohnsack, 2014). Nevertheless, all attending participants to a lecture connected to the system during the
lessons to receive and lookup presented slides on their devices. Observations showed, only 2-4 students
where actively taking notes during the lessons. All note taking students used InterLect to write and attach
their annotations to current lecture content.

A first look into collected notes revealed a primary utilization of free note text and hash-tags. Students did
neither bookmark sections of the lecture nor mark content with later processing goals or conflicts. Even
though InterLect suggests formerly used hash-tags for reuse and students used semantically similar tags, such
as “measuring”, “measurement”, and “measuring-instrument”, we observed students intuitively did not reuse
formerly used tags to link different pieces of lecture content to one associative keyword. To verify
comprehension and mapping competence of students, exercises where used to enquire students to build
mental maps about learned lecture content. All students performed this task successfully.

2.3 Didactical Design

In order to support learning activities by a didactical design we focus on a bottom-up process of planning
learning processes to focus on the needs and acceptance of learners. (Sahl, 2015) Those processes should go
beyond transfer and documentation of content within a lesson. Our didactical design have to include all
activities - from individual works to lessons - and shall adapt to the affordances of any environment relevant
to this individual. Bottom-up learning takes place within scenarios of (inter-) action where learners have to
apply, reflect and develop their individual skills to solve problems and fulfill tasks. It is based on the
individual learning level of a subject, combining formal and informal aspects to a complex behavior and
developing dynamically within the scope of needs a learner has and environmental affordances. (Laurillard,
2012)

Against the backdrop of these prerequisites lecture content reception has to be described as an active and
generative practice of searching for inter-relations between the situational constraints a learner tries to cope
with and material stimuli from a university course or other media of teaching. Reception of lecture content is
about building focus and emphasizing areas of interest within given material depending on individual coping
with situational affordances. Therefore we have to establish a situational framework (fig. 1) in order to
explore how and why students utilize InterLect as a means to run lecture content processing. This framework
allows predicting requirements, students have to fulfill within learning tasks. Furthermore it shall describe a
unified set of steps, which constitute task-solving processes.

A situational framework of learning is no static entity. According to Activity Theory (Engestrom, 2001)
(Wansga 2011) (Nouri and Cerratto-Pargman 2015) situated learning takes place where learners run through
transformation processes in order to fulfill tasks. These processes, described by Engestrom, are accelerated
by specifications and contradictions, which arise from coordination between the task and individual abilities
of a learner. We plan to apply at least three different, interrelated task sets, which develop from knowledge
transfer to knowledge elaboration. These task sets will be featured by different teaching/learning
arrangements. In result, transformation processes will be iterated and enhanced at different stages with
gradually increasing learner autonomy and responsibility. InterLect will be applied throughout the whole
process. Observation and measurement of InterLect usage shall clarify to what extend options like coding,
linking and annotation of content support learners to align different modes of content processing with
situational constraints they try to cope with.
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Figure 1. learner-centered application of teaching technologies using the example of InterLect

3. CONCLUSION AND OUTLOOK

First implementation steps proved viability and practicability of InterLect. Analysis of the first experiences
revealed decisive benefits that can be expected from a user-content-interface within a learner-centered
approach on learning. So far content acquisition relies on situated learning processes, which modify the way,
learners adapt their treatment of learning content. A deeper understanding into the way a
user-content-interface supports learner activities implies a comprehensive analysis and design of learning
processes. Based on activity theory, a didactical framework to implement and evaluate digital support of
learner-centered teaching has been developed. That supplies crucial prerequisites to precisely address and

observe learning activities within a digitally promoted learning complex.
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In the course of the development of InterLect we focus a systematic evaluation of the tool. Basing on the
given analysis of the didactical design, we have to develop an evaluation design. For a longitudinal analysis
qualitative and quantitative methods have to be considered, to evaluate the acceptance of the tool InterLect.
Thereby we also have to focus on the benefits for learners and teachers in using InterLect.

ACKNOWLEDGEMENT

This work has been supported in part by the German Federal Ministry of Education and Research (BMBF),
the German Research Foundation (DFG) within the graduate school MuSAMA (GRK 1424) and the
University of Rostock. We gratefully acknowledge the professional and motivating atmosphere offered by
them in supporting our study.

REFERENCES

Biggs, J., 1999. What the Student Does. Teaching for Enhanced Learning. Higher Education Research & Development,
18(1), pp. 57-75
Bohnsack, M., 2014. Stud.IP. Available at: <http://perma.cc/483C-G5YV>

Donk, A., 2013. Die technische Medialisierung von Wissenschaft — Zur Ambivalenz der Folgen neuer Kommunikations-
und Medientechnologien. In Politik und Wissenschaft im Technikwandel — Neue Interdisziplindre Ansétze, LIT,
Munster, Germany. pp. 66-84.

Engestrom, Y., 2001. Expansive Learning at Work: Toward an activity theoretical reconceptualization. In Journal of
Education and Work, Vol. 14, No. 1, pp. 133-156.

Hattie, J., 2008. Visible learning. A synthesis of over 800 meta-analyses relating to achievement. Routledge, New York,
London.

Laurillard, D., 2012. Teaching as a design science. Building pedagogical patterns for teaching and technology.
Routledge, New York, London.

Nicolay, R., 2014. Semantic Enhancement of Lecture Material. arXiv:1412.2901 [cs.CY]. Available at:
<http://arxiv.org/abs/1412.2901>

Nicolay, R. et al., 2015. InterLect - Lecture Content Interface. 7th International Conference on Computer Supported
Education, pp. 269-276

Nouri, J., Cerratto-Pargman, T., 2015. Characterizing Learning Mediated by Mobile Technologies: A Cultural-Historical
Activity  Theoretical ~ Analysis. In  IEEE  Transactions on  Learning  Technologies.  DOI:
10.1109/TLT.2015.2389217.D0I: 10.1109/TLT.2015.2389217.

Sahl, S., Martens, A., 2015. Process Models in e-learning - bottom-up or top-dow? 12th International Conference on
Cognition and Exploratory Learning in Digital Age 2015. Dublin, Ireland.

Top Hat Monocle Inc., 2014. TOPHAT - Make Every Lecture Count. Top Hat Monocle Inc. Available at:
<http://perma.cc/NHJ4-6NL5>

Vetterick, J. et. al., 2013. Tweedback: A Live Feedback System for Large Audiences. 5th International Conference on
Computer Supported Education, pp. 194-198

Wangsa, I. T. et al., 2011. Using Activity Theory to Develop Requirements. Analysis Framework for Collaborative
Working Environments. Proceedings of the 2011 15th International Conference on Computer Supported Cooperative
Work in Design. Lausanne, Switzerland, pp. 756-763.

331



	12th INTERNATIONAL CONFERENCE ON COGNITION AND EXPLORATORY LEARNING IN DIGITAL AGE (CELDA 2015
)
	COPYRIGHT

	TABLE OF CONTENTS
	FOREWORD
	PROGRAM COMMITTEE
	KEYNOTE LECTURE
	FULL PAPERS

	TOWARDS A METADATA SCHEMA FOR CHARACTERIZING LESSON PLANS SUPPORTED BY VIRTUAL AND REMOTE LABS IN SCHOOL SCIENCE 
EDUCATION
	DIVULGING PERSONAL INFORMATION WITHIN LEARNING ANALYTICS SYSTEMS
	TAGALONG: INFORMAL LEARNING FROM A REMOTE COMPANION WITH MOBILE PERSPECTIVE SHARING
	ACCOUNTING PROFESSOR QUALIFICATION IN DIGITAL AGE: A PERCEPTION STUDY ON BRAZILIAN PROFESSORS
	SUPERVISORY AND DIGITAL LITERACY PRACTICES IN POSTGRADUATE SUPERVISION: A CASE STUDY
	POSTGRADUATE STUDENTS’ LEVEL OF DEPENDENCE ON SUPERVISORS IN COPING WITH ACADEMIC MATTERS AND USING DIGITAL TOOLS

	TOWARDS GATHERING INITIAL REQUIREMENTS OF DEVELOPING A MOBILE SERVICE TO SUPPORT INFORMAL LEARNING AT CULTURAL HERITAGE SITES
	THE DEVELOPMENT AND EMPOWERMENT OF MATHEMATICAL ABILITIES: THE IMPACT OF PENCIL AND PAPER AND COMPUTERISED INTERVENTIONSFOR PRESCHOOL CHILDREN
	THE RELATIONSHIP AMONG SELF-REGULATED LEARNING, PROCRASTINATION, AND LEARNING BEHAVIORS IN BLENDED LEARNING ENVIRONMENT
	SOUND AS AFFECTIVE DESIGN FEATURE IN MULTIMEDIA LEARNING – BENEFITS AND DRAWBACKS FROM A COGNITIVE LOAD THEORY PERSPECTIVE
	THE WILL, SKILL, TOOL MODEL OF TECHNOLOGY INTEGRATION: ADDING PEDAGOGY AS A NEW MODEL CONSTRUCT
	CHALLENGES OF BIG DATA IN EDUCATIONAL ASSESSMENT
	EVALUATING THE INTERACTIVE LEARNING TOOL SIMREAL+ FOR VISUALIZING AND SIMULATING MATHEMATICAL CONCEPTS
	PREDICTING THE RISK OF ATTRITION FOR UNDERGRADUATE STUDENTS WITH TIME BASED MODELLING
	INSIDE THE DIGITAL WILD WEST: HOW SCHOOL LEADERS BOTH ACCESS AND AVOID SOCIAL MEDIA
	MORE THAN A BROKER: A CASE STUDY OF KNOWLEDGE MOBILIZATION IN A DIGITAL ERA
	HOW DO HIGH SCHOOL STUDENTS PREFER TO 
LEARN?
	PROCESS MODELS IN E-LEARNING – BOTTOM-UP OR TOP-DOWN?
	A MODEL FOR UBIQUITOUS SERIOUS GAMES DEVELOPMENT FOCUSED ON PROBLEM BASED 
LEARNING
	BLENDED INTERACTION FOR AUGMENTED LEARNING-AN ASSISTIVE TOOL FOR COGNITIVE DISABILITY
	STUDIES RELATING TO COMPUTER USE OF SPELLING AND GRAMMAR CHECKERS AND EDUCATIONAL ACHIEVEMENT
	DESIGN THINKING AND METACOGNITIVE REFLECTIVE SCAFFOLDS: A GRAPHIC DESIGN-INDUSTRIAL DESIGN TRANSFER CASE STUDY
	DEVELOPING A DISPOSITION FOR SOCIAL INNOVATIONS: AN AFFECTIVE-SOCIO-COGNITIVE CO-DESIGN MODEL
	TECHNOLOGY GOES BUSH: USING MOBILE TECHNOLOGIES TO SUPPORT LEARNING IN A BUSH KINDER PROGRAM
	MOVING IN TIME TO A DIGITAL TUNE:A CRISIS IN OUR IDENTITY?
	EXAMINING THE EFFECTS OF FIELD TRIPS ON SCIENCE IDENTITY
	EDUCATION ON THE CLOUD: RESEARCHING STUDENT-CENTERED, CLOUD-BASED LEARNING PROSPECTS IN THE CONTEXT OF A EUROPEAN NETWORK
	UNIVERSITY AND FLIPPED LEARNING TIC&DIL PROJECT: FRAMEWORK AND DESIGN
	TECHNOLOGY-ENHANCED PEDAGOGICAL FRAMEWORK FOR COLLABORATIVE CREATIVITY: ANALYSES OF STUDENTS’ PERCEPTION
	COLLABORATIVE PROBLEM SOLVING IN SHARED SPACE
	A SOCIAL NETWORKS IN EDUCATION

	SHORT PAPERS

	THE WORK OF CHILDREN: SEEKING PATTERNS IN THE DESIGN OF EDUCATIONAL TECHNOLOGY
	TOWARDS SUPPORTING COMMUNICATION IN RELATIONSHIP AND SEXUALITY EDUCATION
THROUGH A VLE
	THE DEVELOPMENT OF COMPUTATIONAL THINKING IN THE CONTEXT OF SCIENCE AND ENGINEERING PRACTICES: A SELF-REGULATED LEARNING APPROACH
	A PROGRAM COMPLEXITY METRIC BASED ON VARIABLE USAGE FOR ALGORITHMIC THINKING EDUCATION OF NOVICE LEARNERS
	APPS. ACCESSIBILITY AND USABILITY BY PEOPLE WITH VISUAL DISABILITIES
	COMPARING LEARNER COMMUNITY BEHAVIOR IN MULTIPLE PRESENTATIONS OF A MASSIVE OPEN ONLINE COURSE
	DEVELOPING ADOLESCENTS’ RESISTANCE TO SEXUAL COERCION THROUGH ROLE-PLAYING ACTIVITIES IN A VIRTUAL WORLD
	HOW CAN ONE LEARN MATHEMATICAL WORD PROBLEMS IN A SECOND LANGUAGE? A COGNITIVE LOAD PERSPECTIVE
	ONTOLOGICAL RELATIONS AND THE CAPABILITY MATURITY MODEL APPLIED IN ACADEMIA
	COGNITIVE CURATIONS OF COLLABORATIVECURRICULA
	HOW OLDER ADULTS USE VIRTUAL PERSONAL LEARNING NETWORKS TO SUPPORT INFORMAL,SELF-DIRECTED LIFELONG LEARNING GOALS: A RESEARCH PROGRAM DESCRIPTION
	SIGNIFICANT CHANGES IN THE ENVIRONMENT AND IN TEACHING METHODOLOGY OF AN E-LEARNING DISCIPLINE TO AVOID DROPOUTS IN A COURSE AT THE FEDERAL INSTITUTE
	E-FUNDI AS A VIABLE WAY TO DO E-MENTORING
	HEALTH CARE: ROLE OF ICT IN AUTISM
	INVESTIGATION INTO UNDERGRADUATE INTERNATIONAL STUDENTS’ USE OF DIGITAL TECHNOLOGY AND THEIR APPLICATION IN FORMAL AND INFORMAL SETTINGS
	E-LEARNING SYSTEM FOR LEARNING VIRTUAL CIRCUIT MAKING WITH A MICROCONTROLLER AND PROGRAMMING TO CONTROL A ROBOT
	A STUDY ON THE EFFECTS OF THE RUBRIC ON CONCURRENT DISCUSSION IN WEB-BASED ENVIRONMENT
	BRAIN 3M – A NEW APPROACH TO LEARNING ABOUT BRAIN, BEHAVIOR, AND COGNITION
	LEARNER-CONTENT-INTERFACE AS AN APPROACH FOR SELF-RELIANT AND STUDENT-CENTERED LEARNING
	CACHE-CACHE COMPARISON FOR SUPPORTING MEANINGFUL LEARNING
	CREATING INNOVATIVE, STUDENT-CENTERED PROJECTS WITH APP SMASHING
	SMART LEARNING: ARE WE READY FOR IT?
	A FUNDAMENTAL STUDY FOR EFFICIENT IMPLEMENTAION OF ONLINE COLLABORATIVEACTIVITIES IN LARGE-SCALE CLASSES
	ENCOURAGING USER PARTICIPATION IN BLENDED LEARNING: COURSE REORIENTATION
	ASSESSING PROBLEM SOLVING COMPETENCE THROUGH INQUIRY-BASED TEACHING IN SCHOOL SCIENCE EDUCATION
	MUSIC AS ACTIVE INFORMATION RESOURCE FOR PLAYERS IN VIDEO GAMES
	MAKING CONSTRUALS AS A NEW DIGITAL SKILL FOR LEARNING
	A SEMANTIC BASIS FOR MEANING CONSTRUCTION IN CONSTRUCTIVIST INTERACTIONS

	REFLECTION PAPERS

	EXPLORING TECHNOLOGY SUPPORTED COLLABORATIVE AND COOPERATIVE GROUP FORMATION MECHANISMS
	DEVELOPING SELF-REGULATED LEARNERS THROUGH COLLABORATIVE ONLINE CASE DISCUSSION IN EDUCATIONAL PSYCHOLOGY
	STUDENT’S PERSPECTIVES ON TAKING COURSES ONLINE, BLENDED, OR A COMBINATION
	AN INNOVATIVE INTERDISCIPLINARY APPROACH TO PROVIDING INTERNSHIPS FOR COLLEGE SENIORS
	FOSTERING 21ST CENTURY SKILLS THROUGH GAME DESIGN AND DEVELOPMENT
	DEVELOPMENT OF CRITICAL THINKING SELF-ASSESSMENT SYSTEM USING WEARABLE DEVICE

	AUTHOR INDEX



