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1 Executive Summary

This Deliverable is the final report on pilot studies within the NEKXOL project (D6.7) and furthermore
comprises the Deliverable on Classroom Research with STEM and TESL Assessment (D2.9) in order to avoid
redundancis between those two Deliverables.

We will provide the reader with NEXTO [ [ Q& FAYa |yR 3IAGS AyaAIKG Ayd?z2
technology integration in the educational context that will be used later in this report, present studies in the
context of the Deliverables 2.9 as well as 6.7 in a condensed way, will furthermore report on the work with
schools that has been going on since the submission of the last WP6 deliverable and will finalize this joint
Deliverable with conclusions from our PilotuSies as well as recommendations for further training and
disseminating our methodologies.

We start with a summary what NEXELLs intentions were in the beginning and what we promised to
undertake in terms of classroom research and methods developmenthényears from 2010 to 2014
(chapter3) by revisiting the objectives and performance indicators.

In chapter4, we will provide some insight into the frameworks of TPACK and RAT, which will be used to help
analysing and evaluating some of our findings aonddraw recommendations for further training and
disseminating our methodologies in a later chapter.

Chapter5 is designated to the assessment methods developed and represents the Deliverable 2.9. The studies
that support the development of assessment metls are presented and reviewed in a synthesised way, as
they have previously been presented in other deliverables.

From chapte6 on, we will covethe intentions of Deliverablé.7 and will start with the report on the work
with schools that has been garon ketween June (submission date [96.6) and October (end of project) and
therefore was not reported in any other WP6 Deliverable before.

In Austria we conducted a questionnaibased survey with teachers on the usefulness of different
visualizations tht are used in the OLM. Additionally, we report on a focus group discussion about the
implementation of myClass in the classroom.

For England, we refer to conducted TISL studies that involve teachers engaging in inquiries in a broader range
of contexts.

In Germany, we engaged with two schools. The first school we are reporting on should get some special
attention as the school leader decided to use NHELL tools myClass and OLM as school wide solutions for
R20dzYSyiAy3 adGdzRSyi(aQ riffilitatiagAebchepadmP iebitifigs dweekly tedcheR  F 2
student reflection and feedback talks in their newly adopted school approach of a community school. The
second report involves one teacher who used the Repertory Grid to gain insights into his students
understanding of technical terms in Economy.

Three ESL teachers in the Netherlands have been using the nextTALK approach in their regularly taught classes
to facilitate participatory decisiommaking.

In Norway, we investigated if the OLM can be used lghers on their own and how they would use the OLM

as part of their overall pedagogy and teaching activitietheir daily practices

PFGSNI GKFG 68 6Aff LINEOARS (KS NBI RSN pmjact Kintimgin 2 &S NI A
chapter7 ard will furthermore make short reviews of all formdy reported studies in chapte8 that
contributed to NEXTELLs developmentavailable We do so in order to facilitate the reading of our
concluding sectionsn contributions and key findings withihe NEXTTELL project (chapte).9

Chapterd will end with identified challenges and pitfalls that can occur when working in a research project with
schools and recommendatioriar further trainingand dissemintion of our methodologies.

© NEXITELL consortium: all rights reserved pagel



CombinedD6.7and D2.9

Final Report on Pilot Studies
Final Report on Classroom Research with STEM and TESL Assessment

2 Introduction

2.1 Purpose othis Document

The purpose of this final report on classroom research and pilot studies within the-NHEXTproject is
manifold

This deliverable will

1) review initial objectives of the NEXELL project,

2) formulate a theoretical basis that will be used aslassification frame for the pilot studies and
developed methods,

3) report on studies that inform Fbased assessment for STEM and TESL subjects

4) discuss methods for integrating-bhsed assessment activities withlddsed learning activities

5) report on pild studies that have been going on and have not been reported yet in other WP6
deliverables,

6) highlight the key strengths and findings of NEDELLL by reviewing and referencing to former pilot
studies,

7) provide lessons learnt on working with schools withinXNHEELL,
8) generate recommendations for further training and dissemination of the methodologies.

2.2 Scope of this Document

The main information presented in this Document is about the pilot studies that wetrg¢akenin the NEXT
TELL project in the past foyears (part of D6.7) including assessment methods development since September
2012 (part of D2.9).

This joint Deliverable will inform about initial goals NEDELL had in terms of number of participants and
conducted trials and will compare those to actumalmber of participants and conducted trials. Furthermore,
this Deliverable provides the reader with key findings of the project and lessons learnt from our conducted
pilot studies as well as recommendations for further training and disseminating-INEX@ethodologies.

2.3 Status of this Document

This is the final version of D6.7/D2.9

2.4 Related Documents

Before reading this document it is mmended to be familiar with all former Deliverables of WP6 as well as
D2.8.

© NEXITELL consortium: all rights reserved page2
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3 Computational andMethodological Support

This chapter revisits the original goals and objectives for NEXIL. We do so in order to provide a basis for
the reader in terms of measurable outcomes that can be evaluated later in this deliverable.

3.1 The NEXTELL project

The NEXTELL project aims atqviding computational and methodological support for teachers and students

in order to make nuanced information about learning available when it is needed and in a format that supports
the pedagogical decisiamaking in schools. Our main focus hereby waas,develop tools and software
components that cover all stages of a formativessessment and thus optimize the level of stimulation,
challenge, and feedback density. The way these tools and software components were developed was inspired
by a desigrresearch based approach, meaning that we directly wanted to involve teachers and students into
the developmental process by testing our tools in school settings, receiving feedback by teachers and students
and integrate this feedback into the further developnt of tools and methods in a recurring cycle.

We chose the desigresearch approach because it allows mutually reflective, incremental and empirically

based development of theory and technology, as well as pedagogy. Our approach consisted of fourt differen

study types that built on each other. We conducted Baseline Studies (BS) in year 1 to describe current state of

the art of ICT use in schools and teaching. Also in year 1, we planned Requirement Analyses (RA) in order to
develop a first version of pedagital tools and learning scenarios which were to be implemented in two

rounds of Researchded Design Studies (RDS) (year 2). The last two years ofINEEKTaimed at conducting

Teacheled Design Studies (TDS) in which teachers were to investigatéitiiedzR Sy 6§ a Q S Ny Ay 3 Y21

A goal of NEXTELL was to suppaitachersk y 3t SIyAy3 Ay F2N¥IGA2Yy | o0o2dzi GKSA
More specifically, the focus was on supporting teachers in handling information about student learnéad) in

time, and support them in individualising and optimising the learning environment while the learning is on

going. And as an extension of this, NEELL set out to approach the whole classroom as an ecology, rather

than focusing a single piece of learningheaology. That means that NEXELL aimed at studying of how

advanced learning technologies could be integrated into teacher practices, workflows and communications

with students, other teachers and stakeholders such as parents.

3.2 NEXTTELL objectives

To support the vision of the 21 century classroom as a technolegnd datarich environment where teachers
are able to use the diverse information sources to support pedagogical decisions and in particular to carry out
student learningrelated diagnostic workthe main objective®f NEXATELL have been the following:

O1: Articulate a conceptual framework for designing and implementing methods
that can be used to appraise learning with modern learning technologies, and to
negotiate the appraisal process amongtikeholders.

O2: Provide resources and IT support for teachers and students to develop

learning activities and appraisal methods appropriate for 21st Century learning

based on this conceptual framework.

03: Provide IT support in the classroom so thatdkers and students have

F G At otS ydzr yYOSR AYTF2NNIGA2Y | 02dzi addzRSydaQ f
a format that is supportive ofdecisionmaking thus optimizing levels of

stimulation, challenge, and feedback.

O4:Provide IT support for making studgi 8 Q | OGAGAGASA Ay AYyF2NNIE €S
FYR Ay 3ISYSNIf Ay GKS af SUNNIA y2IF S6O20 @3deyE( | 2002053 A F
G2N] ¢ (Kdza o0dzZAf RAy 3 2y aGdzRRSydaQ AydiSNBadaz 7z
and supporting their social networks.

© NEXITELL consortium: all rights reserved page3



CombinedD6.7and D2.9
Final Report on Pilot Studies

Final Report on Classroom Research with STEM and TESL Assessment

O5: Foser inservice teachers' professional development by providing new
methods and tools for learning from students' learning and for learning from

peers' teaching.

06: Increase a school's capacity for datdven decision making by means of leadership
developrent, including IT support for the strategic planning of teachers' professional

development.

The overall objectives relate with varying degree to the different work packages. The objectives that apply to
WP2 are O1 and O2. The ECAAD (EvidEeotered Actiity and Assessment Design) method pertains to
planning lessons and assessments in a comprehensive way, and was intended to (1) support assessment design
and to (2) answer the question of how to integrate 4@2Eed assessment activities with {83sed leaning

activities into a learning sequence (learning design). These questions are addressed usingnzodatiiag
approach. The main outcomes of WP2 are the classroom studies that inform STEM and TESL assessment
described in D2.8 and this deliverable, ahe tools and methods developed in support of assessment such as

t NBPbLC! Qa
this deliverable.

{ SO2yR[ATS OKI

t213

Fylteana

Y2Rdz# § wDC! T

The work carried out for work package 6 is about gathemfigempirical evidence to inform the initial
understanding of requirements in the desipased researclinspired development process, and in the
following to inform the incremental refinement of both NEXELL software and methods. As WP6 contributes
with this to all other work packages, all of the above specified objectives pertain to it to a certain level.

A main outcome on WP6 level for all this objectives can be seen in the research conducted in schools that
applied our framework (Cognitive Density a@thssroom Orchestration as articulated in D6.4 [Cierniak, 2012]
and further elaborated in a chapter of the NERELL book [Biel, forthcoming}o be published in April 2015)

and the developed tools and methods that was reported throughout the whole pro@@tion.

We would furthermore like to stress that we focus in this joint Deliverable of WP2 and WP6 on the measurable
outcomes that were achieved within the respective two work packages.

Initial to the project start, a set of performance indicators wespecified in addition to the main objectives,
pertaining to concrete goals for the research and methods development in terms of numbers of developed
assessment methods and of trials, including number of schools and participants such as teachersamthsses
students. The performance indicators are intended to quantify progress for WEKI. The actual indicators

are partly chosen because they are easily identifiable, partly because they signal the kind of progress the NEXT
TELL project members find impant, such as assessment methods developed, and number of participating

schools.

The applying overall performance indicators for WP2 and WP6 that will be given attention to in this joint

deliverable are the following:

Type At least
STEM and TESL assesstimethods models 12
Number of trials 60
Involved schools 30
Participating teachers 60-80
Participating classes 60-80
Involved countries 4

Tablel. Overall performance indicators

These indicators are discussed in more détaidhaptes 5 and 7

© NEXITELL consortium: all rights reserved
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4 EvaluationMethodologiesand Frameworks

The chapter is dedicated to sketching the methodologies used for a critical retrospective classification,
explanation, and analysis of developed tools/methods and conducted pilot studies assveeblasis for further

training and dissemination recommendations in thisnfoideliverable of D2.9 and D6.7The chosen
methodologies are TPACK (by Mishra and Koehler [Mishra, 2006]) and the RAT framework (by Hughes [Hughes,
2005]). Both are frameworkshat should be considered when using or introducing technology in teaching or
planning technology use for teaching. They furthermore align well with both theoretical foundations of the
NEXITELL project, and also highlight aspects about introducing TedyBlochanced Learning that have been
important in the project work. Thtameworks are used in this context as an overarching approach to evaluate

our studies, and as such hawet been involved in evaluating our empirical findings.

TPACK is chosen mairdg it is focused on teachers, a central addressee of the INEKI project, and
furthermore that it entails paying close attention to their practices. The main strength of the TPACK nitsdel is
attention to the complex interplay between the pedagogicallaechnological aspects of teacher practices,
also including content or subject matter issues. Furthermore, part of the NIEXT project has been about
developing new tools aimed at improving teaching and learning situations, and the tools developed are
associated with specific pedagogical affordances, i.e. they support a particular teaching style or particularly
organised way of carrying teaching. TPACK has additionally a history of being used as a tool for evaluating
teacher skills. For example, in artensive literature review aimed at finding the theoretical base and practical
use of this model, Voogt et al. (2012) identified 55 different high quality-peéewed journal papers where it

was used to for example study teacher beliefs and knowledgeveayd of developing methods of measuring
TPACK [Voogt, 2012]. Finally, the model highlights technology as an integral part of teacher knqvalletge

with the pedagogical and subject matter knowledge previously taken more for granted in the teacher
profession.

The RAT framework also focuses on teachers and bears resemblance to the popular SAMR Model by Ruben
Puentedura [Puentedura, 2014]. As we were not able to find a single publication or scientific article for the
latter one, we decided to use the RA&rfrework.

RAT describes different levels of technology integrati®eplacement, Amplification, Transformation) in
instructional situations and is intended to be used by teachers as a kind edsselfsment instrument to
reflect upon their technology usend integration by critically considering what a specific technology does to
aspects of students learning, teachers instruction, or the curriculum goals [Hughes, 2006].

From a NEXTELL perspective, especially the third level of integration (transformatiohearning) is
interesting and in the literature already in 1985 recognized as the biggest potential for learning with technology
[Pea, 1985]. Although we did not propose the RAT framework to our teachers for theassesment of
technology integratin, we would like to use the framework by swapping the focus to a meta perspective in
order to make it usable to classify if our tools hold the potential in them to be used in a transformative way. Of
course, almost every technology can be ugexhsformaitvely but we believe that the design of a tool and
affordances or prompts in a tool could lower the threshold and needed knowledge to use it in a transformative
and also in a studententred way. We would furthermore like to use both frameworks to streregthour
further training and dissemination recommendations.

4.1 Technological Pedagogical Content Knowledge (TPACK)

The Technological Pedagogical Content Knowledge model (TPACK) is a framework for understanding the
complex, contextually bound and mufticetednature of teaching where digital technology is involved, geared

towards integrating technology in education. Building partly on a temporally longitudiesibn experiment

[Brown, 1992; Collins, 1998¢search processlishra and Koehler [Mishra, 2006] éxy R { Kdzf YI y Q& ®{ K¢
1986] concept opedagogical content knowledde include technology, and propose that this model is suitable

for informing the integration of technology to teaching.

{Kdzf YI'yQ& o6mpycO adlk NIAyYy3I LIng ylleachdr knowlegs asRithé K thaité YA & | { A
of contentor pedagogicall y2 ¢t SR3IS:E 2Fi4Sy S@ARSYydG Ay GSIFOKSNJ SRdzO!l
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idea was that having knowledge of both pedagogy and the content or subject matter was important for
teachimg, yet insufficient in itself. His concept pédagogical content knowledd®CK) highlights how aspects

of the content are organised and represented for instruction [Mishra, 2006]. According to Shulman (1986), PCK

is where content and pedagogy overlaps. | O2 y (i Aya G0 KS Y2ald NB3IdzZ NI & Gl dar
most useful forms of representation of those ideas, the most powerful analogies, illustrations, examples,
explanations and demonstrationsn a word, the ways of representing and farkating the subject that makes

Al O2YLINBKSyaAroftS (2 20KSNREé w{Kdz YIYyZ mMpycZI LI (8P
the teaching process, in terms of how to make it accessible to others, or transformation of a subject matter
intof2NY 2F O2YYdzyAOlFI A2y 6AGK aidzRSyidaoe LG Oy o6S asSSsy
and understanding of a subject domain that is deeply rooted in teacher experience [Wasson, forthcoming].
Teaching thus involves transformation of content I & GKS (S OKSNJ aAydSNLINBGaA (K
RAFTFSNByG ¢Fe&a G2 NBLINBaSyid Ad FyR YFI1S Al FO0OSaaraot S
Mishra and Koehler (2006) argue that education has changed since Shulman developed his concept of PCK,

with reference to the increase in availability of digital technology [Mishra, 2006]. While there is a long history

2F GSOKy2f23& dzaS Ay Ofl aaNR2Yad w/dolys mpycez (KSe
artefactsand mechanisms that are n&t SG LI NI 2F GKS YIFIAyadNBlIYé waiaKNI
require work in terms of finding out how to put them to sound educational use. Mishra and Koehler highlight

the potential for representation of content regarding digital technology. The teartsand ever evolving nature

of digital technology causes Mishra and Koehler (2006) to distinguish it as a separate skill set that needs to be
learned, and together with content and pedagogical knowledge forms the basis of teaching. Additionally they

argle that these three aspects are highly interlinked [Mishra, 2006]. This is modelled as follows:

Technological
Pedagogical Content
Knowledge
(TPACK)

Technological Technological

Technological

Pedagogical Content
Knowledge Knowledge Knowledge
(TPK) (TCK)

Pedagogical
Knowledge
(PK)

Knowledge
(CK)

Pedagogical
Content
Knowledge
(PCK)

Contexts

Figurel. TPACK. Reproduced by permission of the publisher, © 2012 by tpack.org
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The model highlights the complex interplay between content, pedagogical and technological knowledge. Thes
three kinds of knowledge and their intersections are summarised as:

1 Content knowledge&knowledge about the subject matter that is to be taught.

1 Pedagogical knowledgé&nowledge about the processes and methods of teaching, including overall
purposes, aira and values of education.

1 Pedagogical content knowledg&nowledge of pedagogy that is applicable to teaching of specific
content. Knowledge both of teaching approaches that are appropriate for the content, and how the
content can be arranged for betteeaching.

1 Technology knowledg&nowledge or literacy of any technology applicable to teaching.

1 Technological content knowledgknowledge about the reciprocal relation between technology and
content, including how use of technology can change the subjedtem and facilitate new forms of
interactions with it.

1 Technological pedagogical knowleddeiowledge of the existence, and capabilities of technologies
used for teaching and learning, including how teaching may change as a course of using these
technobgies.

I Technological pedagogical content knowledg®: emergent form of knowledge that extends the
LINB@A2dzaf @ RSAONAROGSR O2YLRySydGa 2F (GKS Y2RSt® L
G§SIFOKSNBRQ 62N] 6AlGK S O0Kly2adckhdoyybprofickend subjectyr@atier G & LIA Ol
experts, or by technologists who know little of the subject or of pedagogy, or by teachers who know
fAGGES 2F GKIFIG adzo2SOG 2NJ Fo2dzi GSOKy2f238¢é¢ waiiak

TPACK represents a kind of knowledge thatteers bring to play anytime they teach, one that arises from the
interaction between the content, pedagogy and technology knowledge [Koehler, 2008]inTioeluction of
new technology disrupts their current understanding of not only the technology, It @dquiresrevision of
their understanding of content and pedagogy.

4.2 Replacement, Amplification, and Transformation (RAT framework)

The RAT framework was developed by Joan Hughes in 2005 and further elaborated in the following years. It is a
framework tha describes different levels of technology integration and aims at providing teachers with an
evaluative framework for assessing their own achievements in that area in order to enhance their decision

making when it comes to technology integration. Teacteas use the framework to assess and reflect upon

their technology use in order to achieve higher levels of integrafldre framework systematically guides this
assessment and reflectioas it invites the teacher to carefully think about the potentialeetff of a specific
G§SOKy2t238 (2 | aLISOG & Chstructon, dzhs guiriéuldm godld [Mighes/ 2005, 2006 O K S N&
| dZAKS& SEFYAYSR Ay | &iddzRé (GKS yl ddNB 2F (SIFIOKSNEQ
activities for speci€ content areas and concluded to what extent their technolegpported pedagogy was

innovative [Hughes, 2005].

Ly 3ISYySNIft3xX |1 dAKSa 02y OSLiidzk £t A1 S&a aiSOKyz2f238 AydSaN
constructivist and soctgonstructvist pedagogy of subject area content. The integration occurs as teachers

apply their knowledge in order to choose a particular technology that should support content learning [Hughes,

2013].

She identified that teachers with less professional knowledgd/@ less intrinsic motivation for using
technology need more guidance in implementing innovative technology use than more proficient teachers
[Hughes, 2005], therefore it is reasonable to connect the frameworks of TPCK and RAT.

According to the frameworktechnology can be integrated to different extends into teaching processes
(therefore support the pedagogical approach in different ways):

1) Technology aReplacementTechnology is used as a substitute for another analogue tool but does not
provide any adiional functionality.

2) Technology aAmplification Technology is used as a substitute for another tool with additional
functionality/effectiveness.

© NEXITELL consortium: all rights reserved page7
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3) Technology a3ransformation Technology is used to allow the design of tasks that were not possible
without the technology [Hughes, 2006].

These categorization levels were theoretically defined by leaning on former research, theories of technology in
education, as well as own analysis of classroom observations and teacher interviews and can be applied to
different dimensions of different themes (i.e. instructional method, students learning, curriculum goals) in
instructional events [Hughes, 2006]. It is influenced by the work of Roy Pea in the 1980s who already stated
OKFGO aoddd8 | LINA ahandiy theBiskSwe B@byIeddghnizinglniuSmieiital fin&tioning, not

2yfteée o0& FYLXAFEAYI AlGE Ot SFHET mMpypZ LldmMcy B d

The first two categorization levels can be seen as technology integration that mainly aimemarmcement

of learning processes, whereas tlast one aims at as the name already implies transformationof learning

processes which furthermore could activate or mean a change of pedagogical practice and potential for
AYY208FGA2Y ©l dZAKS&S Hnnp6d ¢22fF ampravg ths prockss & Rringing | G NJ
thought into communicable expressions in such significant ways that, once the tool is understood and used
regularly, the user feels wanting if it is not available because it has opened up new possibilities of thought and

action without which one comes to feel at a disadvantage. It becomes an indispensable instrument of
YSyidltAaGez yR y2i YSNBteée | (22t dé¢ Ot ST mMpypZ LldmTps
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5 Formative Assessmenitlethods and Technology

This chapter is dedicated to represent the content of ehble D2.9.

5.1 NEXITELL studies that inform-bRsed assessment for STEM and TESL

subjects

This section of the text provides an account of the studies that have taken place to support development of IT
based assessment methodologies within the area of $eiefiechnology, English and Mathematics (STEM), and
Teaching English as Second Language (TESL) since the previously published report on classroom studies in STEM
and TESL (i.e. D2.8). The studies are presented as composite bullet lists, as they havieobmeghly

presented in previously submitted deliverables. The deliverable where the study has been presented is
indicated in the title for each study. The bullet lists include background and context for the study, including
which NEXTTELL tools were beingsed, research aims and methods for the study and a list of the most
important results and main findings. Before starting with the review, we will provide an overview of the studies

that will be investigated here:

Heart Method and its model

Study name NT tool/method used Initially reported in
Chaining eAssessment tools to | RGFA, OLMlets, OLM D6.5
55GS00 FyR wSa:

misconceptions

Mathematics with Classroom ECAAD Planner (retrospectively D6.4
Network Technology researchers)

Supporting problenbased Google Spreadsheets, OLM D6.5
learning through eAssessment

Critical Questioning and Thinkin¢ Moodle, Mahara, OLM D6.5, D6.6
The 6 Thinking Hats Method

Adopted in Science Teaching

Orchestrating and Assessing OpenSim/Chatterdale, ProMF D6.4
Second Language Learning in ~ Teacher Control Center, OLM

OpenSIM

First Steps Towards TISL in n/a D6.4
Norway

Developing a tool for the TISL = n/a D5.6

Table2. Overview on studies for assessment methods development

5.1.1 Chaining eAssessiB y (i

G22ta G2

Background/NT tools and methods:

YR wSazt g

(@)

{GdRSyGaQ

9 This research in Norway was based on former work in project year 2, where teachers experienced in
assessment for learning had set up a science unit ondygrfer the Future, but only with limited use of

technology.
1 RGFA, OLMlets, OLM

© NEXITELL consortium: all rights reserved
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Aims:

1 To conduct a teachedriven study (TDS) with Ndols

1 To increase the use of NEXELL -&ssessment technology within this unit

1 Find effect on motivation for students

1 FYR STTSO0 2y alGdzRSyGaQ 20SNWASe 2F 26y O02YLISGSy O
Methods/data:

1 50 students, two teachers
field notes, observations, pictures, interviews

assessment results
guestionnaire about the OLM for teachers and students

= =4 -4 -

teacherstool-reflectingtasks

Results/ man findings:

1 The teachers found it problematic to put the competencies as listed into OLM. The reason for this is
because the competencies listed are really combination of activities and knowledge building: carry out
experiments and explain, describe orakbrate principles and functions. This understanding of
competencies as a combination of skills and knowledge, and also attitudes is not unusual. Still, the
teachers became confused as to whether to place the skills, described as an activity (in thdajurric
as: 1. a competence or, 2. an activity. The teachers are used to think about competence, but not
necessary dividing them into skills or knowledge. What turns out even more difficult for them is the
notion of activity being separated from competen@nce doing something is also a competence.
Furthermore, one researcher opened a discussion as to whether the skills should be divorced from the
O2y Syl 6Sodads KIFI@S GKS 02YLISGSYyOS aSELX FAYE | yR
as a sukcompetence). This was too much for the teachers at this point (although it came up again
when the competencies collaboration)

I Taking a course (e.g., the dog course) in order to let the students understand the concept, before the
course on Solar cells, solaaps and heat pumps was very important. Carrying out this course first
made the students able to concentrate on the unit course (OLMlets), and learn and reflect on the
theme, rather than having to solve user issues such as understanding what to dantextow to
GNBIFR¢ (KS G22ft o

9 Although it might have been difficult to select an element that was different, and to give a reason why
the two remaining elements were like, the students managed to do this. What they found more
difficult, however, wasranking KS 2 6 KSNJ St SySyida 3l Ayaid GKS aRATT
main problem was in understanding how to rank elements that do not seem to have anything to do
GAGK SAUGKSNI GKS GRAFFSNByYyGe 2N al fA]1SE NES2E2KA OL h
NI}yl StSYSyida GKIFIG R2y Qi FAG AyhG2 Yé NBlFaz2yAy3IKE
0SisSSy (KS GRAFTFSNBy(G¢ SELXIFYylLGAZ2Y FyR GKS af A
Eventually the teachers explained this to the statie but they still found it difficult.

5.1.2 Mathematics with Classroom Network Technology (see D6.4)

Background/NT tools and methods used:

1 Researcheted study with classroom observation in Tl Navigator connected classrooms in the
Netherlands
I system in use wasew to teachers (experience about 5 months)

1 ECAAD planner (pekbc by researchers)
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Aims:
1 analysing how formative assessment looks like in the techneliegymathematics classroom

1 developing routines with regard to formative assessment
1 developing ideabowto connect NEXE 9 [ [ Q&4 h[a (2 GKS ySig2N] aeaisSy

Methods/data:

i 3 STEM teachers (Mathematics), 5 classes, 48 students in secondary school offering European
Baccalaureate

1 data were collected during 3 fade-face (audio tapes of interviews and ledtion talks), field notes in

5 classroom observations, and several technology mediated communication (email, skype meetings)
1 FAStR y23GSa 6SNB aiNlyatlGdSReé Ayid2 Y2RSta Ay 9/ 1!
9 field notes were furthermore analysed and reflected upming Korthagens ALACT model [Korthagen,

1999]

Results/main findings:

1 the usage of the same technology can be manifold depending on the teacher and just having a digital
opportunity for formative assessment students with this technology does not neceseagdn that it
is used by teachers

1 based on the usage of the Tl Navigator system (in particular with the poll functionality), a routine was
developed in the ECAAD planner v1.0 to assess and possibly change misconceptions as a suggested
orchestration patten with regard to the Fsystem Figure 2 and & for details please look at D6.4,
p.39f.)
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START

Teacher provides
tasks to test for
misconception

Y

o epote

D) o

Students solve task Poll 1 assessing
1 on their own misconceptions

1}"‘ W‘A\E
majority has same \/ only minogity has
misconception Students’ misconceytion
ansyvers

several milonneplio

Majority WITH
Misconception

END :
Mixed
{Learning activity

Majority CORRECT
Misconceptions (Learning activity
{Learning activity mogel)
moliel) mogdel)
i
—>> >—>> ®
Students solve Poll 2 assessing
further task on their
< 80%

own

misconceptions
\ > 80%

howing)learning
rogression
Comparing results ~ .
of poll 1 and 2
a4

Students’
answeres

Figure2. Suggested orchestration pattern for dealing with misconceptions in Tl Navigator classrooms
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5.1.3

Showing the poll results to the students make
them aware that not all students reached the

same answer.

By not searching for the correct answer but by
emphasizing the interest to find out where the
differences come from, the teacher can start
orchestrating the following comparison

procedure.

Information stays on the board.
Students can compare between
both procedures and find
differences.

Showing
solution of poll
on digital board

selecting 4

students: 2

correct, 2
misconception

If possible, the teacher saves this outcome in
order to use it later on after the 2nd poll for
comparing students' learning progression. This
(success) information should keep students’

learning motivation.

Transient information.

Students can use information as
worked-example during solving

next task. ///

Students can compare between both
procedures.

analogue board digital board

. Student WITH Student with

Student with d s""d’"“, misconception: correct solution
QUSCONEEpLON. UMY demonstrating demonstrates
documenting correct solution step=by-step step-by~step

step-by-step step-by-step
on the board with caJculator with cajculator

Ll -

e

Detecting
critical
differences

The teacher needs to be aware that
students understand why one result is a
misconception and what distinghuishs it
from the correct solution.

Discussing
differences in
clgss

Figure3. Learning Activity Model "Majority WITH misconception" (ECAAD v1.0)

Supporting problembased learning though eAssessment (see D6.5)

Background/NT tools and methods used:

il

Aims:

© NEXITELL consortium: all rights reserved

Two Ministry of Educatiod St SOG SR G CdzidzNE { OK22f a¢ GKFG LI NIAOA
of ICT use in school. This first one is Juron Secondary School (JSS), a public school.
One class of 30 upper secondary students and their teacher

Exploration of instructional method: Problebased learning (PBL), in particular to increase question
development in biology

Google Spreadsheet for storing problem analyses
OLM for sefand pee assessment of question generation competences
Study outcomes were presented at the ICTLT 2014 conference in Singapore

¢SIHOKSN) slyida G2 SELX2NB AF
context of other competences requirddr PBL.

AGdRSY(4Q [ dzSaiazy =
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Methods/data:
1 Teacheded design study

1 The main intervention was a chetlikt for self/groupreflection on question quality
T ¢SIOKSNBRQ 20aSNBIGA2ya 2y a0dzZRSydaQ LISNF2NXIFyOS

This image shows where in the PBL cycle the intefeawas targeted:

The point of intervention
Problem*

% « invite students to « teacher introduces

pose questions & explains the new
1) about the given taxonomy for quality
Problem Analysis - problem questioning —a
- initial questions checklist for

¥ shared with group students
Discovery & Reporting members

" Checklist for
Initial i

: Quali
Questions Ques%lons

cle

PBL Cy

- « with this awareness,
(<)) students are invited

ig to question further

lL_, « students rate their

questions using
checklist
Solution Presentation

¥ Further
Overview, integration Questioning
and Evaluation

Figure4. Intervention cycle
Main results/findings:

With respect to the question generation aspect, the main finding was that while the quantity of question was
reduced, the question quality increased after the intervention:

Quality & Quantity of questions posed before &
after introduction of checklist

18 - Fewer questions
i - —— il & posed but an

2 16 B am increased in number
_g 14 ) — E | of lvel4questions
7 —
:3; 12 . =5 | ’ ; e
5 10 7 = [
« 8
5 6
£
> 4

2

0

BEFORE B
AFTER |
BEFORE prrer

GP1

Types of Questions MLEVEL1 B LEVEL2 HLEVEL3 B LEVEL4

Figureb. Quality and Quantity of questions before and aftintervention
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The OLM was used regularly, but in itself not the subject of research. Here is an examideu$ar in this
study:

Enective Communication

An example of a Radar Plot

Peer | communicate ideas clearly i suggest effectve soutons 10 3ddress e prot

assessment

Cotlaborasion Probiem Soiving

The further away
from the centre the
plotted points are,

the stronger the A

Competency. 1 wor 10 heip achieve the goais of the group

1 state an opinion on the 10pic and

This example

reveals a gross ] Student: Ong

Jeviation from peer Jz
. . . | CONTITEFSCATE Wi Wil ONG? JPOUp SNy ZiNg perspectves

& individual Sec. 1-3

Figure6. Example of OLM use

5.1.4 Critical Questioning and Thinking: The 6 Thinking Hats Method Adopted in Science Teaching (see
D6.5/D6.6)

Background/NTtools and methods used:

1 Two teachers at Hwa Chong Institute (HCI), and their students

1 Multi-week science project involving dime work, classroom activities and laboratory experiments
1 Moodle, Mahara and OLM
1

Students work in science lab, both individualyd in groups. Questions and answers are posted to
Moodle Forum. Artefacts from their work are kept in ampeartfolio in Mahara. These are linked to
competencies in OLM.

1 Study outcomes were presented at the ICTLT 2014 conference in Singapore

Aims:
f ThestRé A& FAYSR 0 Ay@SadAaraay3a i
problemo &SR f SFNYyAy3a LISRIFI23I&x HKAO
1985].
1 Investigate the role of questioning in science projects.
T Inva GA3F OGS K2g ESENYAY3 ALK GOGKAY(lAy3a KIGaég o03Sy
promotes questioning and thinking in science projects.

S [LLX AOFGAZY
1/ L

K |
K & dzLJLi2 NI a

Methods/data:
1 Teacheded design studies
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T ¢SIOKSNEQ 20aSNBI GA2ya 2y aGdzZRSyGdaQ LISNF2NXIyOS |

Pre and Google Site Focus OLM
Post test Chat Logs artefacts Group

, : visualisation
(eg Discussion

models

scenario-
based tasks mindmaps) Notes

Figure7. Overview of dategathered

Main results/findings:

The main finding was that the quality of questions and the number of questions increased freto jp@st-
test. With respect to the use of the OLM, the main findings are summarised here:

Figure8. Findings on Visualisation models
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