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1 Executive Summary 

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

We will provide the reader with NEXT-¢9[[Ωǎ ŀƛƳǎ ŀƴŘ ƎƛǾŜ ƛƴǎƛƎƘǘ ƛƴǘƻ ǘǿƻ ǘƘŜƻǊŜǘƛŎŀƭ ŦǊŀƳŜǿƻǊƪǎ ƻƴ 
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 Pilot Studies as well as recommendations for further training and 
disseminating our methodologies. 

We start with a summary what NEXT-TELLs intentions were in the beginning and what we promised to 
undertake in terms of classroom research and methods development in the years from 2010 to 2014 
(chapter 3) by revisiting the objectives and performance indicators.  

In chapter 4, 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 and to draw recommendations for further training and 
disseminating our methodologies in a later chapter. 

Chapter 5 is designated to the assessment methods developed and represents the Deliverable 2.9. The studies 
that support the development of assessment methods are presented and reviewed in a synthesised way, as 
they have previously been presented in other deliverables. 

From chapter 6 on, we will cover the intentions of Deliverable 6.7 and will start with the report on the work 
with schools that has been going on between June (submission date of D6.6) and October (end of project) and 
therefore was not reported in any other WP6 Deliverable before. 

In Austria we conducted a questionnaire-based survey with teachers on the usefulness of different 
visualizations that 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 NEXT-TELL tools myClass and OLM as school wide solutions for 
ŘƻŎǳƳŜƴǘƛƴƎ ǎǘǳŘŜƴǘǎΩ ƭŜŀǊƴƛƴƎ ǇǊƻƎǊŜǎǎƛƻƴ ŀƴŘ Ŧƻr facilitating teacher-parent meetings, weekly teacher-
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 decision-making. 

In Norway, we investigated if the OLM can be used by teachers on their own and how they would use the OLM 
as part of their overall pedagogy and teaching activities in their daily practices. 

!ŦǘŜǊ ǘƘŀǘ ǿŜ ǿƛƭƭ ǇǊƻǾƛŘŜ ǘƘŜ ǊŜŀŘŜǊ ǿƛǘƘ ŀƴ ƻǾŜǊǾƛŜǿ ƻŦ ǎŎƘƻƻƭǎΩ ŜƴƎŀƎŜƳŜƴǘ ŘǳǊƛƴƎ the projects runtime in 
chapter 7 and will furthermore make short reviews of all formerly reported studies in chapter 8 that 
contributed to NEXT-TELLs developments available. We do so in order to facilitate the reading of our 
concluding sections on contributions and key findings within the NEXT-TELL project (chapter 9). 

Chapter 9 will end with identified challenges and pitfalls that can occur when working in a research project with 
schools and recommendations for further training and dissemination of our methodologies. 
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2 Introduction 

2.1 Purpose of this Document 

The purpose of this final report on classroom research and pilot studies within the NEXT-TELL project is 
manifold: 

This deliverable will 

1) review initial objectives of the NEXT-TELL project, 

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

3) report on studies that inform IT-based assessment for STEM and TESL subjects 

4) discuss methods for integrating IT-based assessment activities with IT-based learning activities  

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

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

7) provide lessons learnt on working with schools within NEXT-TELL, 

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 were out taken in the NEXT-
TELL project in the past four years (part of D6.7) including assessment methods development since September 
2012 (part of D2.9). 

This joint Deliverable will inform about initial goals NEXT-TELL had in terms of number of participants and 
conducted trials and will compare those to actual number 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 NEXT-TELL methodologies. 

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 recommended to be familiar with all former Deliverables of WP6 as well as 
D2.8. 
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3 Computational and Methodological Support 

This chapter revisits the original goals and objectives for NEXT-TELL. 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 NEXT-TELL project 

The NEXT-TELL project aims at providing 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 decision-making in schools. Our main focus hereby was, to develop tools and software 
components that cover all stages of a formative e-assessment and thus optimize the level of stimulation, 
challenge, and feedback density. The way these tools and software components were developed was inspired 
by a design-research 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 development of tools and methods in a recurring cycle. 

We chose the design-research approach because it allows mutually reflective, incremental and empirically 
based development of theory and technology, as well as pedagogy. Our approach consisted of four different 
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 pedagogical tools and learning scenarios which were to be implemented in two 
rounds of Researcher-led Design Studies (RDS) (year 2). The last two years of NEXT-TELL aimed at conducting 
Teacher-led Design Studies (TDS) in which teachers were to investigate their ǎǘǳŘŜƴǘǎΩ ƭŜŀǊƴƛƴƎ ƳƻǊŜ ŎƭƻǎŜƭȅΦ 

A goal of NEXT-TELL was to support teachers ƛƴ ƎƭŜŀƴƛƴƎ ƛƴŦƻǊƳŀǘƛƻƴ ŀōƻǳǘ ǘƘŜƛǊ ǎǘǳŘŜƴǘǎΩ ƭŜŀǊƴƛƴƎ ǇǊƻŎŜǎǎŜǎΦ 
More specifically, the focus was on supporting teachers in handling information about student learning in real 
time, and support them in individualising and optimising the learning environment while the learning is on-
going. And as an extension of this, NEXT-TELL set out to approach the whole classroom as an ecology, rather 
than focusing a single piece of learning technology. That means that NEXT-TELL 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 NEXT-TELL objectives 

To support the vision of the 21
st
 century classroom as a technology- and data-rich environment where teachers 

are able to use the diverse information sources to support pedagogical decisions and in particular to carry out 
student learning-related diagnostic work, the main objectives of NEXT-TELL 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 amongst stakeholders. 

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.  

O3: Provide IT support in the classroom so that teachers and students have 
ŀǾŀƛƭŀōƭŜ ƴǳŀƴŎŜŘ ƛƴŦƻǊƳŀǘƛƻƴ ŀōƻǳǘ ǎǘǳŘŜƴǘǎΩ ƭŜŀǊƴƛƴƎ ǿƘŜƴ ƛǘ ƛǎ ƴŜŜŘŜŘ ŀƴŘ ƛƴ 
a format that is supportive of decision-making, thus optimizing levels of 
stimulation, challenge, and feedback. 

O4: Provide IT support for making studeƴǘǎΩ ŀŎǘƛǾƛǘƛŜǎ ƛƴ ƛƴŦƻǊƳŀƭ ƭŜŀǊƴƛƴƎ ǇƭŀŎŜǎ - 
ŀƴŘ ƛƴ ƎŜƴŜǊŀƭ ƛƴ ǘƘŜ άƭŜŀǊƴƛƴƎ ŜŎƻƭƻƎȅέ ƻǳǘǎƛŘŜ ƻŦ ǎŎƘƻƻƭ - ǇŀǊǘ ƻŦ άŀŎŎƻǳƴǘŀōƭŜ 
ǿƻǊƪέΣ ǘƘǳǎ ōǳƛƭŘƛƴƎ ƻƴ ǎǘǳŘŜƴǘǎΩ ƛƴǘŜǊŜǎǘǎΣ ŦƻǎǘŜǊƛƴƎ ǘƘŜƛǊ ƛŘŜƴǘƛǘȅ ŘŜǾŜƭƻǇƳŜƴǘ 
and supporting their social networks. 
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O5: Foster in-service teachers' professional development by providing new 
methods and tools for learning from students' learning and for learning from 
peers' teaching. 

O6: Increase a school's capacity for data-driven decision making by means of leadership 
development, 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 (Evidence-Centered Activity 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 ICT-based assessment activities with ICT-based learning 
activities into a learning sequence (learning design). These questions are addressed using a meta-modelling 
approach. The main outcomes of WP2 are the classroom studies that inform STEM and TESL assessment 
described in D2.8 and this deliverable, and the tools and methods developed in support of assessment such as 
tǊƻbLC!Ωǎ {ŜŎƻƴŘ[ƛŦŜ ŎƘŀǘ ƭƻƎ ŀƴŀƭȅǎƛǎ ƳƻŘǳƭŜΣ wDC!Σ {ƻƴƛŎ 5ƛǾƛŘŜǊΣ мȄм bƛƴƧŀΣ Ƴȅ/ƭŀǎǎΣ ŀƴŘ [LtΣ ŀƭƭ ǊŜǾƛŜǿŜŘ ƛƴ 
this deliverable.   

The work carried out for work package 6 is about gathering of empirical evidence to inform the initial 
understanding of requirements in the design-based research-inspired development process, and in the 
following to inform the incremental refinement of both NEXT-TELL 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 and Classroom Orchestration as articulated in D6.4 [Cierniak, 2012] 
and further elaborated in a chapter of the NEXT-TELL book [Biel, forthcoming] ς to be published in April 2015) 
and the developed tools and methods that was reported throughout the whole project duration. 

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 were specified 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 teachers, classes and 
students. The performance indicators are intended to quantify progress for NEXT-TELL. 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 important, 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 assessment methods models 12 

Number of trials 60 

Involved schools 30 

Participating teachers 60-80 

Participating classes 60-80 

Involved countries 4 

Table 1. Overall performance indicators 

These indicators are discussed in more detail in chapters 5 and 7.  
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4 Evaluation Methodologies and 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 as well as a basis for further 
training and dissemination recommendations in this joint deliverable of D2.9 and D6.7. The chosen 
methodologies are TPACK (by Mishra and Koehler [Mishra, 2006]) and the RAT framework (by Hughes [Hughes, 
2005]). Both are frameworks that 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 
NEXT-TELL project, and also highlight aspects about introducing Technology Enhanced Learning that have been 
important in the project work. The frameworks are used in this context as an overarching approach to evaluate 
our studies, and as such have not been involved in evaluating our empirical findings.  

TPACK is chosen mainly as it is focused on teachers, a central addressee of the NEXT-TELL project, and 
furthermore that it entails paying close attention to their practices. The main strength of the TPACK model is its 
attention to the complex interplay between the pedagogical and technological aspects of teacher practices, 
also including content or subject matter issues. Furthermore, part of the NEXT-TELL 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 an extensive literature review aimed at finding the theoretical base and practical 
use of this model, Voogt et al. (2012) identified 55 different high quality peer-reviewed journal papers where it 
was used to for example study teacher beliefs and knowledge and ways of developing methods of measuring 
TPACK [Voogt, 2012]. Finally, the model highlights technology as an integral part of teacher knowledge ς along 
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 RAT framework. 

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

From a NEXT-TELL perspective, especially the third level of integration (transformation of learning) 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 their self-assessment of 
technology integration, 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 used transformatively 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 student-centred way. We would furthermore like to use both frameworks to strengthen our 
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 multi-faceted nature of teaching where digital technology is involved, geared 
towards integrating technology in education. Building partly on a temporally longitudinal design experiment 
[Brown, 1992; Collins, 1992] research process Mishra and Koehler [Mishra, 2006] expŀƴŘ {ƘǳƭƳŀƴΩǎ ώ{ƘǳƭƳŀƴΣ 
1986] concept of pedagogical content knowledge to include technology, and propose that this model is suitable 
for informing the integration of technology to teaching.  

{ƘǳƭƳŀƴΩǎ όмфусύ ǎǘŀǊǘƛƴƎ Ǉƻƛƴǘ ǿŀǎ ǘƘŜ ŘƛŎƘƻǘƻƳƛǎŀǘƛƻƴ ƻǊ ōǊŀƴŎhing of teacher knowledge as either a matter 
of content or pedagogical ƪƴƻǿƭŜŘƎŜΣ ƻŦǘŜƴ ŜǾƛŘŜƴǘ ƛƴ ǘŜŀŎƘŜǊ ŜŘǳŎŀǘƛƻƴ ǇǊƻƎǊŀƳǎ ŦƻǊ ŜȄŀƳǇƭŜΦ {ƘǳƭƳŀƴΩǎ 
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idea was that having knowledge of both pedagogy and the content or subject matter was important for 
teaching, yet insufficient in itself. His concept of pedagogical content knowledge (PCK) 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. Iǘ Ŏƻƴǘŀƛƴǎ άǘƘŜ Ƴƻǎǘ ǊŜƎǳƭŀǊƭȅ ǘŀǳƎƘǘ ǘƻǇƛŎǎ ƛƴ ƻƴŜΩǎ ǎǳōƧŜŎǘ ŀǊŜŀΣ ǘƘŜ 
most useful forms of representation of those ideas, the most powerful analogies, illustrations, examples, 
explanations and demonstrations - in a word, the ways of representing and formulating the subject that makes 
ƛǘ ŎƻƳǇǊŜƘŜƴǎƛōƭŜ ǘƻ ƻǘƘŜǊǎέ ώ{ƘǳƭƳŀƴΣ мфусΣ ǇΦ фϐΦ t/Y ƛǎ ǘƘŜ ƪƴƻǿƭŜŘƎŜ ŀōƻǳǘ ǘƘŜ ŎƻƴǘŜƴǘ ǘƘŀǘ ƛǎ ǊŜƭŀǘŜŘ ǘƻ 
the teaching process, in terms of how to make it accessible to others, or transformation of a subject matter 
into fƻǊƳ ƻŦ ŎƻƳƳǳƴƛŎŀǘƛƻƴ ǿƛǘƘ ǎǘǳŘŜƴǘǎΦ Lǘ Ŏŀƴ ōŜ ǎŜŜƴ ŀǎ ŀ ǎǇŜŎƛŀƭ ŦƻǊƳ ƻŦ ǘŜŀŎƘŜǊǎΩ ǇǊƻŦŜǎǎƛƻƴŀƭ ƪƴƻǿƛƴƎ 
and understanding of a subject domain that is deeply rooted in teacher experience [Wasson, forthcoming]. 
Teaching thus involves transformation of contentΣ ŀǎ ǘƘŜ ǘŜŀŎƘŜǊ άƛƴǘŜǊǇǊŜǘǎ ǘƘŜ ǎǳōƧŜŎǘ ƳŀǘǘŜǊΣ ŀƴŘ ŦƛƴŘǎ 
ŘƛŦŦŜǊŜƴǘ ǿŀȅǎ ǘƻ ǊŜǇǊŜǎŜƴǘ ƛǘ ŀƴŘ ƳŀƪŜ ƛǘ ŀŎŎŜǎǎƛōƭŜ ŦƻǊ ƭŜŀǊƴŜǊǎέ ώaƛǎƘǊŀΣ нллсΣ ǇΦ млнмϐΦ  

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 
ƻŦ ǘŜŎƘƴƻƭƻƎȅ ǳǎŜ ƛƴ ŎƭŀǎǎǊƻƻƳǎ ώ/ǳōŀƴΣ мфусϐΣ ǘƘŜȅ ǊŜŦŜǊ ǘƻ άŘƛƎƛǘŀƭ ŎƻƳǇǳǘŜǊǎ ŀƴŘ ŎƻƳǇǳǘŜǊ ǎƻŦǘǿŀǊŜΣ 
artefacts and mechanisms that are not ȅŜǘ ǇŀǊǘ ƻŦ ǘƘŜ ƳŀƛƴǎǘǊŜŀƳέ ώaƛǎƘǊŀΣ нллсΣ ǇΦ нлноϐΣ ŀƴŘ ŀǎ ǎǳŎƘ 
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 transient and 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 
argue that these three aspects are highly interlinked [Mishra, 2006]. This is modelled as follows: 

 

Figure 1. 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. These 
three kinds of knowledge and their intersections are summarised as:  

¶ Content knowledge: knowledge about the subject matter that is to be taught. 

¶ Pedagogical knowledge: knowledge about the processes and methods of teaching, including overall 
purposes, aims and values of education. 

¶ Pedagogical content knowledge: knowledge 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 better teaching. 

¶ Technology knowledge: knowledge or literacy of any technology applicable to teaching. 

¶ Technological content knowledge: knowledge about the reciprocal relation between technology and 
content, including how use of technology can change the subject matter, and facilitate new forms of 
interactions with it.  

¶ Technological pedagogical knowledge: knowledge of the existence, and capabilities of technologies 
used for teaching and learning, including how teaching may change as a course of using these 
technologies. 

¶ Technological pedagogical content knowledge: an emergent form of knowledge that extends the 
ǇǊŜǾƛƻǳǎƭȅ ŘŜǎŎǊƛōŜŘ ŎƻƳǇƻƴŜƴǘǎ ƻŦ ǘƘŜ ƳƻŘŜƭΦ Lǘ άǊŜǇǊŜǎŜƴǘǎ ŀ Ŏƭŀǎǎ ƻŦ ƪƴƻǿƭŜŘƎŜ ǘƘŀǘ ƛǎ ŎŜƴǘǊŀƭ ǘƻ 
ǘŜŀŎƘŜǊǎΩ ǿƻǊƪ ǿƛǘƘ ǘŜŎƘƴƻƭƻƎȅΦ όΦΦΦύ ƴƻǘ ǘȅǇƛŎŀƭƭȅ ƘŜƭŘ  by technology proficient subject matter 
experts, or by technologists who know little of the subject or of pedagogy, or by teachers who know 
ƭƛǘǘƭŜ ƻŦ ǘƘŀǘ ǎǳōƧŜŎǘ ƻǊ ŀōƻǳǘ ǘŜŎƘƴƻƭƻƎȅέ ώaƛǎƘǊŀΣ нллсΣ ǇΦ нлнфϐΦ  

TPACK represents a kind of knowledge that teachers bring to play anytime they teach, one that arises from the 
interaction between the content, pedagogy and technology knowledge [Koehler, 2008]. The introduction of 
new technology disrupts their current understanding of not only the technology, but also requires revision 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 that 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. Teachers can use the framework to assess and reflect upon 
their technology use in order to achieve higher levels of integration. The framework systematically guides this 
assessment and reflection as it invites the teacher to carefully think about the potential effect of a specific 
ǘŜŎƘƴƻƭƻƎȅ ǘƻ ŀǎǇŜŎǘǎ ƻŦ ǎǘǳŘŜƴǘǎΩ ƭŜŀǊƴƛƴƎΣ ǘŜŀŎƘŜǊǎΩ instruction, or the curriculum goals [Hughes, 2005, 2006]. 

IǳƎƘŜǎ ŜȄŀƳƛƴŜŘ ƛƴ ŀ ǎǘǳŘȅ ǘƘŜ ƴŀǘǳǊŜ ƻŦ ǘŜŀŎƘŜǊǎΩ ƭŜŀǊƴƛƴƎ ŘǳǊƛƴƎ ǘŜŎƘƴƻƭƻƎȅ ǇǊƻŦŜǎǎƛƻƴŀƭ ŘŜǾŜƭƻǇƳŜƴǘ 
activities for specific content areas and concluded to what extent their technology-supported pedagogy was 
innovative [Hughes, 2005]. 

Lƴ ƎŜƴŜǊŀƭΣ IǳƎƘŜǎ ŎƻƴŎŜǇǘǳŀƭƛȊŜǎ άǘŜŎƘƴƻƭƻƎȅ ƛƴǘŜƎǊŀǘƛƻƴέ ŀǎ ǘƘŜ ǳǎŜ ƻŦ ǘŜŎƘƴƻƭƻƎȅ ōȅ ǘŜŀŎƘŜǊǎ ǘƘŀǘ ǎǳǇǇƻǊǘ 
constructivist and socio-constructivist 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 knowledge and/or 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 framework, technology can be integrated to different extends into teaching processes 
(therefore support the pedagogical approach in different ways): 

1) Technology as Replacement: Technology is used as a substitute for another analogue tool but does not 
provide any additional functionality. 

2) Technology as Amplification: Technology is used as a substitute for another tool with additional 
functionality/effectiveness. 
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3) Technology as Transformation: 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 
ǘƘŀǘ άώΦΦΦϐ ŀ ǇǊƛƳŀǊȅ ǊƻƭŜ ŦƻǊ ŎƻƳǇǳǘŜǊǎ ƛǎ changing the tasks we do by reorganizing our mental functioning, not 
ƻƴƭȅ ōȅ ŀƳǇƭƛŦȅƛƴƎ ƛǘέ ώtŜŀΣ мфурΣ ǇΦмсуϐΦ 

The first two categorization levels can be seen as technology integration that mainly aims at an enhancement 
of learning processes, whereas the last one aims at - as the name already implies - a transformation of learning 
processes which furthermore could activate or mean a change of pedagogical practice and potential for 
ƛƴƴƻǾŀǘƛƻƴ ώIǳƎƘŜǎΣ нллрϐΦ ¢ƻƻƭǎ ƛƴǘŜƎǊŀǘŜŘ ƛƴ ŀ ǘǊŀƴǎŦƻǊƳŀǘƛǾŜ ǿŀȅ άώΦΦΦϐ improve the process of bringing 
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 
ƳŜƴǘŀƭƛǘȅΣ ŀƴŘ ƴƻǘ ƳŜǊŜƭȅ ŀ ǘƻƻƭΦέ ώtŜŀΣ мфурΣ ǇΦмтрϐΦ 
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5 Formative Assessment Methods and Technology 

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

5.1 NEXT-TELL studies that inform IT-based 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 Science, Technology, 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 have been thoroughly 
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 NEXT-TELL tools were being used, 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: 

 

Study name NT tool/method used Initially reported in 

Chaining e-Assessment tools to 
5ŜǘŜŎǘ ŀƴŘ wŜǎƻƭǾŜ {ǘǳŘŜƴǘǎΩ 
misconceptions 

RGFA, OLMlets, OLM D6.5 

Mathematics with Classroom 
Network Technology 

ECAAD Planner (retrospectively by 
researchers) 

D6.4 

Supporting problem-based 
learning through e-Assessment 

Google Spreadsheets, OLM D6.5 

Critical Questioning and Thinking: 
The 6 Thinking Hats Method 
Adopted in Science Teaching 

Moodle, Mahara, OLM D6.5, D6.6 

Orchestrating and Assessing 
Second Language Learning in 
OpenSIM 

OpenSim/Chatterdale, ProNIFA, 
Teacher Control Center, OLM 

D6.4 

First Steps Towards TISL in 
Norway 

n/a D6.4 

Developing a tool for the TISL 
Heart Method and its model 

n/a D5.6 

Table 2. Overview on studies for assessment methods development 

5.1.1 Chaining e-AssessmŜƴǘ ǘƻƻƭǎ ǘƻ 5ŜǘŜŎǘ ŀƴŘ wŜǎƻƭǾŜ {ǘǳŘŜƴǘǎΩ ƳƛǎŎƻƴŎŜǇǘƛƻƴǎ όǎŜŜ 5сΦрύ 

Background/NT tools and methods: 

¶ 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 on Energy for the Future, but only with limited use of 
technology.  

¶ RGFA, OLMlets, OLM 
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Aims:  

¶ To conduct a teacher-driven study (TDS) with NT-tools 

¶ To increase the use of NEXT-TELL e-Assessment technology within this unit 

¶ Find effect on motivation for students 

¶ FiƴŘ ŜŦŦŜŎǘ ƻƴ ǎǘǳŘŜƴǘǎΩ ƻǾŜǊǾƛŜǿ ƻŦ ƻǿƴ ŎƻƳǇŜǘŜƴŎƛŜǎ 

Methods/data:  

¶ 50 students, two teachers 

¶ field notes, observations, pictures, interviews 

¶ assessment results 

¶ questionnaire about the OLM for teachers and students 

¶ teachers-tool-reflecting-tasks 

Results/ main findings: 

¶ 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 or elaborate 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 the curricula), 
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 competence, since doing something is also a competence. 
Furthermore, one researcher opened a discussion as to whether the skills should be divorced from the 
ŎƻƴǘŜƴǘ όŜΦƎΦΣ ƘŀǾŜ ǘƘŜ ŎƻƳǇŜǘŜƴŎŜ άŜȄǇƭŀƛƴέ ŀƴŘ ƴƻǘ άŜȄǇƭŀƛƴ ǎǳƴ ǘǊŀǇǎέΣ ŀƴŘ ǊŀǘƘŜǊ ƘŀǾŜ άǎǳƴ ǘǊŀǇǎέ 
as a sub-competence). This was too much for the teachers at this point (although it came up again 
when the competencies collaboration) 

¶ Taking a course (e.g., the dog course) in order to let the students understand the concept, before the 
course on Solar cells, solar traps 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 do next and how to 
άǊŜŀŘέ ǘƘŜ ǘƻƻƭΦ 

¶ 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, was ranking ǘƘŜ ƻǘƘŜǊ ŜƭŜƳŜƴǘǎ ŀƎŀƛƴǎǘ ǘƘŜ άŘƛŦŦŜǊŜƴǘέ ƻǊ άŀƭƛƪŜέ ŜȄǇƭŀƴŀǘƛƻƴǎΦ ¢ƘŜ 
main problem was in understanding how to rank elements that do not seem to have anything to do 
ǿƛǘƘ ŜƛǘƘŜǊ ǘƘŜ άŘƛŦŦŜǊŜƴǘέ ƻǊ άŀƭƛƪŜέ ǊŜŀǎƻƴǎΦ hƴŜ ƻŦ ǘƘŜ ǉǳŜǎǘƛƻƴǎ ŦǊƻƳ ǘƘŜ ǎǘǳŘŜƴǘǎ ǿŀǎ άƘƻǿ Řƻ L 
Ǌŀƴƪ ŜƭŜƳŜƴǘǎ ǘƘŀǘ ŘƻƴΩǘ Ŧƛǘ ƛƴǘƻ Ƴȅ ǊŜŀǎƻƴƛƴƎΚέ ¢Ƙƛǎ ŜƭŜƳŜƴǘ ŎƻǳƭŘ ōŜ ǊŀƴƪŜŘ άоέ ŀǎ ƛǘ ƛǎ Ŝǉǳŀƭƭȅ 
ōŜǘǿŜŜƴ ǘƘŜ άŘƛŦŦŜǊŜƴǘέ ŜȄǇƭŀƴŀǘƛƻƴ ŀƴŘ ǘƘŜ άƭƛƪŜέ ŜȄǇƭŀƴŀǘƛƻƴΣ ƘƻǿŜǾŜǊΣ ǘƘƛǎ ƛǎ ƴƻǘ ƻōǾƛƻǳǎΦ 
Eventually the teachers explained this to the students, but they still found it difficult. 

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

Background/NT tools and methods used: 

¶ Researcher-led study with classroom observation in TI Navigator connected classrooms in the 
Netherlands 

¶ system in use was new to teachers (experience about 5 months) 

¶ ECAAD planner (post-hoc by researchers)  
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Aims: 

¶ analysing how formative assessment looks like in the technology-rich mathematics classroom 

¶ developing routines with regard to formative assessment 

¶ developing ideas how to connect NEXT-¢9[[Ωǎ h[a ǘƻ ǘƘŜ ƴŜǘǿƻǊƪ ǎȅǎǘŜƳ ƛƴ ǳǎŜ 

Methods/data: 

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

¶ data were collected during 3 face-to-face (audio tapes of interviews and reflection talks), field notes in 
5 classroom observations, and several technology mediated communication (email, skype meetings) 

¶ ŦƛŜƭŘ ƴƻǘŜǎ ǿŜǊŜ άǘǊŀƴǎƭŀǘŜŘέ ƛƴǘƻ ƳƻŘŜƭǎ ƛƴ 9/!!5 όōȅ ǘƘŜ ǊŜǎŜŀǊŎƘŜǊǎύ 

¶ field notes were furthermore analysed and reflected upon using Korthagens ALACT model [Korthagen, 
1999] 

Results/main findings: 

¶ 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 necessarily mean that it 
is used by teachers 

¶ based on the usage of the TI 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 pattern with regard to the TI-system (Figure 2 and 3 ς for details please look at D6.4, 
p.39f.) 
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Figure 2. Suggested orchestration pattern for dealing with misconceptions in TI Navigator classrooms 
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Figure 3. Learning Activity Model "Majority WITH misconception" (ECAAD v1.0) 

5.1.3 Supporting problem-based learning through e-Assessment (see D6.5) 

Background/NT tools and methods used: 

¶ Two Ministry of Education-ǎŜƭŜŎǘŜŘ άCǳǘǳǊŜ {ŎƘƻƻƭǎέ ǘƘŀǘ ǇŀǊǘƛŎƛǇŀǘŜ ƛƴ ǇǊƻƧŜŎǘǎ ŜȄǇƭƻǊƛƴƎ ƛƴƴƻǾŀǘƛƻƴ 
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: Problem-based learning (PBL), in particular to increase question 
development in biology  

¶ Google Spreadsheet for storing problem analyses 

¶ OLM for self- and peer assessment of question generation competences 

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

Aims: 

¶ ¢ŜŀŎƘŜǊ ǿŀƴǘǎ ǘƻ ŜȄǇƭƻǊŜ ƛŦ ǎǘǳŘŜƴǘǎΩ ǉǳŜǎǘƛƻƴ ƎŜƴŜǊŀǘƛƻƴ ŎƻƳǇŜǘŜƴŎŜǎ Ŏŀƴ ōŜ ŜƴƘŀƴŎŜŘ ƛƴ ǘƘŜ 
context of other competences required for PBL.  
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Methods/data: 

¶ Teacher-led design study 

¶ The main intervention was a check-list for self/group-reflection on question quality.  

¶ ¢ŜŀŎƘŜǊǎΩ ƻōǎŜǊǾŀǘƛƻƴǎ ƻƴ ǎǘǳŘŜƴǘǎΩ ǇŜǊŦƻǊƳŀƴŎŜ ŀƴŘ ŀŎƘƛŜǾŜƳŜƴǘǎ 

 

This image shows where in the PBL cycle the intervention was targeted:  

 

Figure 4. 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:  

 

Figure 5. Quality and Quantity of questions before and after intervention 
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The OLM was used regularly, but in itself not the subject of research. Here is an example for its use in this 
study: 

 

Figure 6. 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/NT tools and methods used: 

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

¶ Multi-week science project involving on-line work, classroom activities and laboratory experiments 

¶ Moodle, Mahara and OLM 

¶ Students work in science lab, both individually and in groups. Questions and answers are posted to 
Moodle Forum. Artefacts from their work are kept in an e-portfolio in Mahara. These are linked to 
competencies in OLM. 

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

Aims: 

¶ The stuŘȅ ƛǎ ŀƛƳŜŘ ŀǘ ƛƴǾŜǎǘƛƎŀǘƛƴƎ ǘƘŜ ŀǇǇƭƛŎŀǘƛƻƴ ƻŦ 5Ŝ .ƻƴƻΩǎ ŦǊŀƳŜǿƻǊƪ ŦƻǊ ŎǊŜŀǘƛǾŜ ǘƘƛƴƪƛƴƎ ǘƻ 
problem-ōŀǎŜŘ ƭŜŀǊƴƛƴƎ ǇŜŘŀƎƻƎȅΣ ǿƘƛŎƘ ǎǳǇǇƻǊǘǎ I/LΩǎ ŀǇǇǊƻŀŎƘ ǘƻ ǎŎƛŜƴŎŜ ŜŘǳŎŀǘƛƻƴ ώŘŜ .ƻƴƻΣ 
1985].  

¶ Investigate the role of questioning in science projects. 

¶ InveǎǘƛƎŀǘŜ Ƙƻǿ ƭŜŀǊƴƛƴƎ ǿƛǘƘ άǘƘƛƴƪƛƴƎ Ƙŀǘǎέ όƎŜƴŜǊŀǘƛƴƎ ǉǳŜǎǘƛƻƴǎ ŦǊƻƳ ŘƛŦŦŜǊŜƴǘ ǇŜǊǎǇŜŎǘƛǾŜǎύ 
promotes questioning and thinking in science projects. 

Methods/data: 

¶ Teacher-led design studies 
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¶ ¢ŜŀŎƘŜǊǎΩ ƻōǎŜǊǾŀǘƛƻƴǎ ƻƴ ǎǘǳŘŜƴǘǎΩ ǇŜǊŦƻǊƳŀƴŎŜ ŀƴŘ ŀŎƘƛŜǾŜƳŜƴǘ 

 

Figure 7. Overview of data gathered 

Main results/findings: 

The main finding was that the quality of questions and the number of questions increased from pre- to post-
test. With respect to the use of the OLM, the main findings are summarised here:  

 

Figure 8. Findings on Visualisation models 






















































































































































