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1 Motivation

Technology-based assessment has its origin in the early nineties where paper-pencil
test was replaced more and more by assessment using technologies. Learning often
occurs collaboratively in learner networks, formal learning is combined with informal
learning, and learners increasingly use open educational offers such as MOOCS or
publicly available Open Education Resources, personalised learning environments
adapted to their needs and preferences, or they use specific workplace oriented learning
services. Technology-based assessment are part of many learning environments with a
large variance in item types and feedback formats. Formative assessment is a means to
continuously generate feedback and to increase learners’ awareness about their learning
progress as well as to support them in moving forward towards achieving the targeted
learning goals. Formative Assessment has already demonstrated its positive impact on
learning in general, and it can help learners to become self-regulated learners.

Formative assessments aim for a continuous assessment cycles with appropriate
feedback. This challenges researchers and engineers to develop formative assessment
solutions that scale on the hand (e.g., large amount of items needed) and which are
aligned with the underlying competency (construct) models on the other hand. In
addition, new technologies (e.g., augmented reality, wearables, etc.) are used in
learning environments that provide new opportunities but also challenges to embed
assessment into learning processes.



From a visionary perspective, technology-enhanced formative assessment will be
integrated seamless in diverse technical learning environment, where it offers
personalized learning experiences in different contexts, for everybody and for many
relevant skills of the 215 Century.

2 TEFA workshop

On these bases, the TEFA workshop (Technology-Enhanced Formative Assessment,
http://www.ccead.puc-rio.br/tefa2016/) focused on formative assessment as a support
for learning in today’s innovative technology-enhanced learning (TEL) environments,
and as a component for extending existing or new TEL approaches. The goal was to
develop the notion of technology-enhanced formative assessment further combining
expertise from pedagogy, educational measurement, cognitive science, and information
technology.

The event was initiated by the special interest group on Technology Enhanced
Assessment (SIG TEA) and the European Association of Technology-Enhanced
Learning (EA-TEL: http://ea-tel.eu); it was held in September 2016 in conjunction with
the 11" European Conference on Technology Enhanced Learning 2016 in Lyon,
France.

The workshop provided an opportunity to bring together experts from different
fields: technology-based assessment, educational measurement, IT&TEL, pedagogy,
teacher education, educational psychology, etc., willing to share their experience about
their work in the field of technology-based learning and to provide insights about how
formative assessment could enhance motivation and learning in TEL environments.

These proceedings collect contributions of the best papers presented at the workshop
as well as invited papers providing an interdisciplinary forum in which scientists and
practitioners exchange new ideas and applications on technology-enhanced formative
assessment.

The following contributions represent different approaches to innovate in formative
assessment. They cover different phase of assessment (e.g. learning gap detection,
rubrics design, data analysis, feedback processes etc.)

The main research questions addressed in this collection are:

e How are established forms of formative assessment changing with the
inclusion of technology and what new forms of formative assessment become
possible? How is this reflected in new approaches to educational
measurement?

e How can we build, maintain, communicate and negotiate learner models so
that they maximize the value of formative assessment for learning?

e What is required to empower the users (students, peers, teachers, parents,
employers, workers) to make best use of TEFA in order to guide learning?

e How can integrated and continuous formative assessment be supported by an
ICT infrastructure?


http://ea-tel.eu/
http://ectel2016.httc.de/
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How can information technology help to innovate the ways in which TEFA
methods are developed?

Workshop contributions

The following presentation led to a fruitful discussion during the workshop:

Buchem (Distributed Assessment with Open Badges of 215t Century Skills)
presented Open Badges as an alternative form of assessment. She promotes
Open Badges to help to recognise skills and other achievements from multiple
sources. Badges offer a verifiable representation of a competency, skill etc.
and can be shared across OBI-compatible portals. A case study with migrant
academics demonstrates how distributed assessment works.

Fernandes Medeiros et al. (Towards a Personalized Placement Assessment
Method to Support Students' Knowledge Gaps Identification) explained how
teachers can be supported technically to identify learning gaps of their
students. The adaptive assessment techniques make use of graphs and is based
on the structure of the content taught.

Kiy et al. (Facilitating Portfolio-driven Learning in a Personal Learning
Environment) elaborated on how e-portfolios can be integrated into
personalized learning environments. Portfolio pages in form of Blogs are
submitted by the learner to receive feedback from peers. In a second step the
lecturer assesses the portfolio pages as well as the peer feedback to give a final
grade. Results of first user tests with the platform were very positive.
Rusman et al. (Viewbrics: Formative Assessment of Complex Skills with
Video-Enhanced Rubrics in Dutch Secondary Education) address the limited
capacity of mental model building of text-based rubrics by offering video-
based rubrics to learners. The design of a quasi-experiment was proposed at
the early stage of this project.

In addition, two papers were invited to the proceedings of TEFA 2016:

Finamore et al. (A Case Study of a Probability and Statistics Course:
Improving Students’ Performance with Formative Assessment) presented a
case study of a Probability and Statistics course using a formative assessment
approach as an attempt to improve students’ approval rates, identify students
who need support and enhance the teaching and learning process. The
proposed formative assessment was responsible for improving students’
performance and approval rates in approximately 11% of the cases.

Morais et al. (Formative Assessment supported by Analytics Techniques: a
case study on teacher and students perceptions) investigated which metrics can
be used to better predict student’s dropout in a higher education context.
Analysis techniques such as the K-Means clustering algorithm were used to
cluster student interactions logged by the LearnWeb platform and to
investigate the perception about the formative assessment process as well as
to get a better understanding of students’ interpretation of feedback.
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