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FOREWORD

These proceedings contain the papers of the 11" International Conference on Cognition
and Exploratory Learning in the Digital Age (CELDA 2014), 25-27 October 2014,
which has been organized by the International Association for Development of the
Information Society (IADIS) and endorsed by the Japanese Society for Information and
Systems in Education (JSISE).

The CELDA 2014 conference aims to address the main issues concerned with evolving
learning processes and supporting pedagogies and applications in the digital age. There
have been advances in both cognitive psychology and computing that have affected the
educational arena. The convergence of these two disciplines is increasing at a fast pace
and affecting academia and professional practice in many ways.

Paradigms such as just-in-time learning, constructivism, student-centered learning and
collaborative approaches have emerged and are being supported by technological
advancements such as simulations, virtual reality and multi-agents systems. These
developments have created both opportunities and areas of serious concerns. This
conference aims to cover both technological as well as pedagogical issues related to
these developments. Main tracks have been identified. However innovative
contributions that do not easily fit into these areas will also be considered as long as
they are directly related to the overall theme of the conference — cognition and
exploratory learning in the digital age.

The following areas are represented in the submissions for CELDA 2014:

e Acquisition of expertise e Learner communities and peer-

e Assessing progress of learning in support
complex domains e Learning communities & Web service

e Assessment of exploratory learning technologies Pedagogical issues
approaches related with learning objects

e Assessment of exploratory e Learning paradigms in academia
technologies e Learning paradigms in the corporate

Cognition in education sector

Collaborative learning Life-long learning

Educational psychology Student-centered learning
Exploratory technologies Technology and mental models
(simulations, VR, i-TV, etc.) Technology

e Just-in-time and Learning-on- Learning and expertise
Demand Virtual university

The CELDA 2014 Conference received 78 submissions from more than 20 countries.
Each submission was reviewed in a double-blind review process by at least two
independent reviewers to ensure quality and maintain high standards. Out of the papers
submitted, 25 were accepted as full papers for an acceptance rate of 32%; 17 were
accepted as short papers and 2 were accepted as reflection papers. Authors of the best
published papers in the CELDA 2014 proceedings will be invited to publish extended

X



versions of their papers in a special issue of the International Journal Technology,
Knowledge and Learning and in a book from Springer.

In addition to the presentation of full papers, short papers and reflection papers, the
conference also includes a keynote presentation from an internationally distinguished
researcher. We would therefore like to express our gratitude to Professor Jan Elen,
Faculty of Psychology and Educational Sciences, K.U. Leuven, Belgium, as the
CELDA 2014 keynote speaker.

The conference will also include a panel entitled "Competencies, Challenges, And
Changes: A Global Conversation About 21% Century Teachers And Leaders" with
Lynne Schrum, Rose Dolan, Dirk Ifenthaler, Ronghuai Huang, Dale Niederhauser and
Neal Strudler.

A successful conference requires the effort of many individuals. We would like to thank
the members of the Program Committee for their hard work in reviewing and selecting
the papers that appear in this book. We are especially grateful to the authors who
submitted their papers to this conference and to the presenters who provided the
substance of the meeting. We wish to thank all members of our organizing committee.

Last but not least, we hope that participants enjoy Porto and their time with colleagues
from all over the world.

Pedro Isaias, Universidade Aberta (Portuguese Open University), Portugal
Conference Chair

Demetrios G. Sampson, University of Piraecus and CERTH, Greece
J. Michael Spector, University of North Texas, USA

Dirk Ifenthaler, Deakin University, Australia

Program Co-Chairs

Porto, Portugal
October 2014
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KEYNOTE LECTURE

DESIGNING LEARNING ENVIRONMENTS IN A
DIGITAL AGE: THE QUEST FOR WHAT TO CONSIDER

Professor Jan Elen,
Faculty of Psychology and Educational Sciences,
K.U. Leuven,
Belgium

Abstract

Designing effective and efficient learning environments remains a great challenge. In
order to do so, we build on the rich instructional design tradition that proposes the
variables to consider. That rich tradition is rooted in a time in which learning
environments were non-digital. Interesting work was done on how to design a ‘lesson’
and at least as much research was done on the design of printed materials. While
‘lessons’ are still delivered and printed materials remain important, the presence of
mostly digital environments has challenged a number of the ideas prevalent in the
instructional design tradition. This challenge is not in as much the result of a change of
medium as it is the result of changes that have come along with the arrival of digital
learning environments: changes with respect to what is to be learned in a digital age;
evolutions in our understanding of learning processes; an ever increasing number of
(digital) tools to support learning.

In this contribution we will review some of these changes in view of specifying
variables to consider in the design of learning environments in a digital age.

Xiii



PANEL

COMPETENCIES, CHALLENGES, AND CHANGES: A GLOBAL
CONVERSATION ABOUT 21ST CENTURY TEACHERS AND
LEADERS

By Lynne Schrum, Rose Dolan, Dirk Ifenthaler, Ronghuai Huang,
Dale Niederhauser and Neal Strudler

Abstract

This panel discussion brings together teacher educators from different regions of the
world; all have knowledge of the issues, regulations, challenges, and goals of preparing
educators for the schools our students need and our world needs. The goal of the
discussion is to engage the audience in a meaningful discussion regarding their
experiences, and to emerge with greater understanding, best practices, and future steps
in our endeavors.
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COMPETENCIES, CHALLENGES, AND CHANGES:
A GLOBAL CONVERSATION ABOUT 21" CENTURY
TEACHERS AND LEADERS

Lynne Schrum?®, Rose Dolan?, Dirk Ifenthaler®, Ronghuai Huang®,
Dale Niederhauser' and Neal Strudler®
west Virginia University - “National University of Ireland - 3DeakinUniveresity - 4Beijing Normal University -
5University of Nevada, Las Vegas

ABSTRACT

This panel discussion brings together teacher educators from different regions of the world; all have knowledge of the
issues, regulations, challenges, and goals of preparing educators for the schools our students need and our world needs.
The goal of the discussion is to engage the audience in a meaningful discussion regarding their experiences, and to
emerge with greater understanding, best practices, and future steps in our endeavors.

KEYWORDS

ICT, teacher preparation, school leadership, 21 century schools

INTRODUCTION

Around the world educators, policy makers, and others are seeking best practices to prepare educators and
leaders to improve student learning, prepare learners for their futures, increase student engagement, and
integrate learning technologies into their curriculum; a universal goal is to ensure that all learners reach their
full potential. Questions have been raised regarding the value of practicum, appropriate curriculum, and role
of technology in this preparation. And yet, Fullan (2013) stated, “It is now time for technology to join the
fray in a more purposeful way in order to transform learning for educators and learners in the 21% century”
(p. 3). The discovery and sharing of this “purposeful” way will require many educators to work together,
share lessons learned, and invest energy in promoting policies to bring about changes (Schrum & Levin,
2015).

This panel brings together teacher educators from several countries; panelists are familiar with the current
and future plans for their educator preparation programs and the questions each country is addressing. What
do teachers need to know and be able to do today as well as tomorrow’s learners? What are the best ways to
prepare them? How are digital technologies integrated into the entire preparation program seamlessly? What
is the status, for example, of MakerSpaces or BYOD throughout the world? How are countries preparing for
the educational environment needed in the next several decades?

This interactive session will raise questions about different countries’ vision for the next generation of
learners, a variety of approaches to the preparation of teachers and educational leaders, and create a genuine
dialogue among the panel members and the attendees regarding all our students’ future.

Germany: Competence in Innovation and School Development

The standards for teacher education in Germany describe the competence for innovation and school
development as one of four principles in pre-service teacher education complementing teaching, educating,
and assessing (KMK, 2004). Teachers are expected to play an integral part in the process of organizational
change by developing new forms of cooperation, implementing new learning and teaching methods, as well
as participate in further education. Accordingly, coping professionally with school innovations has become a
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requisite for teachers (Hsiao, Chang, & Chen, 2013).From an organizational point of view, school
development includes three dimensions: Teaching, staff development, and organizational development
(Rolff, 1995). It is generally accepted that schools are embedded in a multilayered organizational system
consisting of the general educational context (e.g., a countries’ or states’ specific administration and
curriculum), school related (internal) organizational aspects (e.g., school management, innovation), and
classroom management. The latter is considered as the most relevant for pre-service teachers (Latz, 1992;
Slider, Noell, & Williams, 2006; Stephenson & O’Neill, 2012; van Tartwijka, den Brokb, Veldmana, &
Wubbelsc, 2009; Woodcock & Reupert, 2010). The argument is built around a study focussing on the
dimension of school organization and development by exploring howN = 1,004 pre-service teachers assess
their knowledge in relevant fields and whether there are differences among pre-service teachers who
completed their school-based training. The main finding of this study is that pre-service teachers’ perceived
knowledge regarding SOD is rather low. Not even a six month school-based training provides deeper
understanding of the complexity and interrelatedness of factors influencing school organization and
development. Therefore, a competency-based training program focussing on school organization and
development is suggested. The training program will include a game-based learning environment for
facilitating a deeper understanding of school organization and development and further developing necessary
competencies.As research in teacher education suggests (Ertmer, 2005; Kim, Kim, Lee, Spector, &
DeMeester, 2013), providing pre-service teachers with practice opportunities, offering competency-based
support, and demonstrations of example cases, both through face-to-face and virtual means, can enable them
to better understand the complexity of school organization and development and become more successful
educators.

United States Perspective

Despite 35 years of claims that technology will transform US classrooms (cf., Papert, 1980; Sheingold, 1991;
Skinner, 1984), and massive financial investments, with estimates that overall instructional technology
spending in US schools will likely top $56 billion in 2012 (Nagel, 2008), widespread well-integrated use of
instructional technologies remains unrealized—underutilized by teachers and students alike
(Ertmer&Ottenbreit-Leftwich, 2010). Perhaps the most compelling rationale for this shortcoming is a marked
lack of resources targeted at preparing teachers to use the technologies that are installed in their classrooms
(Niederhauser&Stoddart, 2001; Office of Technology Assessment, 1988, 1994; Project Tomorrow, 2008).
Current 1-1 device initiatives (whether laptops, tablets, smart-phones, or other) will likely compound this
problem as teachers, who had previously been charged with taking their students down to the computer lab
once a week, or bringing a laptop cart into the classroom for the occasional project, now have access that
allows them to use technology with their students all day every day. Unfortunately, professional development
for one-to-one initiatives often involves only a brief workshop on how to use the device (typically by the
vendor who received the district contract for the devices purchased), with little or no explicit training or
support for meaningful, well-integrated use of technology with their students. As long as we continue to
focus on simply installing technology in schools, without preparing and supporting teachers to use it
effectively with their students, it seems unlikely that we will ever realize the potential of technology to help
us reach our transformational goals.

A Chinese Perspective

With the development of information and communication technology (ICT) and increasing use of ICT in
education, the education system has changed a lot. First, today’s students have always been called “Digital
native” who were grown up with digital technology and Internet (Prensky, 2001). Researchers believed that
digital natives preferred active rather than passive learning, preferred using digital technologies and
collaborating to finish work (Howe & Strauss, 2003; Palfrey & Gasser, 2008; Prensky, 2010; Tapscott,
2009). Second, in respond to students’ preference of learning in an environment infused with technology, the
research of learning space is rising to investigate the design and evaluation of technology-rich learning
environments, including both formal and informal learning space (Oblinger, 2006). Third, the knowledge
content that student should learn is changing, not only for educating the 21% century skills but also for the
basic survival skills in information age. Therefore, teachers face great challenges in this era, and have to
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extend their knowledge from PCK to TPACK (Jang & Chen, 2010). In realizing these challenges, MOE
China initiated the project of improving the K-12 teacher’s ability of using ICT for education in October
2013. The aim of the project is to build the national standard of teacher’s ability of using ICT in education, to
train 10,000,000 teachers by the end of 2017, to evaluate teacher’s ability of using ICT in education, and to
form the mechanism of encouraging teacher’s actively using ICT to education. In May 2014, MOE China
released the “The standard of teacher's ability of applying information technology in primary and secondary
schools (Trial),” including two dimensions of optimizing classroom teaching by ICT and changing learning
approaches by ICT. In each dimension, some items from five categories of technology literacy, planning and
preparation, organization and management, evaluation and diagnose, learning and development set national
standards for teachers. In the information age, policy makers, researchers and practitioners should
acknowledge the challenges and provide effective strategies for teachers to conquer these challenges.

The Irish Perspective

In 1998, the Education Act passed into Irish law. This was a significant moment in the Irish education system
as it was the first education act to be passed since the formation of the Irish Republic. It arose from
significant public consultation following the publishing of the Green Paper (1992) and the National
Education Convention (1993) and has provided, for the first time, a statutory framework for the Irish
Education system, clarifying the roles and responsibilities of the various stakeholders in the system. The
legislation has also paved the way for the establishment of the Teaching Council (2006), the statutory body
responsible for the regulation of the teaching profession and the promotion of professional standards in
teaching. These changes have had a significant impact on the system, on the lives of principals, teachers and
pupils and have also impacted on those responsible for the education of teachers, namely the colleges of
education and the universities. The changes were implemented initially during the ‘Celtic tiger era’ and then
during a period of extreme austerity within the country. At a societal level, an economic level and an
educational level, there has been much that has challenged the system within Ireland and its understanding of
the role of education and of the competences needed by practitioners within the system.

Standardized Assessments and 21st Century Skills: and the Beat Goes On

As George Bernard Shaw reminded us, “Reformers have the idea that change can be achieved by brute
sanity.” In terms of educational policies, what would constitute that illusive sanity? As an idealistic educator
in the 1970s, I learned to teach in the Teacher Corps, a federal program designed to prepare innovative inner
city teachers. We learned to individualize instruction and help engage and motivate young learners. Many
years have since passed and today’s digital technologies offer us almost unlimited opportunities to enhance
those efforts. That said, however, our quest to achieve the ideals of the Teacher Corps have been uneven at
best. As we’ve been pushed by federal policy to leave no child behind, we’ve ironically created another
achievement gap—the gap between what is emphasized in standardized assessments and the skills most
needed for the 21% Century. Progressive educators who have embraced the potential of technology to enhance
teaching and learning have had to justify their approaches within the unrelenting press for student
achievement. So going forward, how will all of this play out? It appears that with the adoption of new core
standards for learning and the development of more thoughtful assessments, there is some hope on the
horizon. Resolving this tension, however, between the goals of innovative, 21* Century teaching and learning
and the press for assessment and accountabilityremains a core challenge for educational reformers and those
involved in our global conversation.
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ABSTRACT

People with hearing disability find it difficult to access to information and communication in public places. According to
this fact, it is considered the possibility to design a communication system based on the Spanish Sign Language (SSL),
which helps to overcome this barrier in public environments of wide concurrence, where much of the information is
provided to users through oral communication. Therefore, we want to provide a channel of communication that will help
to improve the integration and independence of this group and contribute to the Universal Accessibility referred in the
International Convention on the Rights of Persons with Disabilities.

With this objective to alleviate the problem of communication and facilitate access to information, we propose an
alternative communication system to “Public Address System, PA ” used in the public areas of wide concurrence, based
on the translation of oral messages to the SSL, using interpreter a lively 2-dimensional (2D) character.

For the development of this research, an airport has been chosen, due to the large volume of users that travel daily,
availability of audiovisual infrastructure and facility to capture messages to translate.

The videos obtained in 2D, for each message translated into SSL, have been subjected to a validation process by
members of an association of hearing disabled, who have contributed their opinions and suggestions for improvement,
which have been applied to the final multimedia application.

KEYWORDS

Hearing disability, sign language, interactive application, animation, rotoscoping.

1. INTRODUCTION

Within the group of people with hearing disability, many of them use as the first, and in some cases as the
sole mode of communication, sign language. The purpose of this work is to facilitate access to information in
environments where audible warning (warning messages, including emergency messages), is essential for
orientation and adaptation. The intention is to contribute to the independence and integration of these people
into society, improving their quality of life and compliance with the "Universal Accessibility for people with
disabilities."

In the case of persons suffering from hearing disability, it is necessary to place at their disposal all the
available resources for access to information, "the knowledge and autonomous learning, without which the
information technology and communication, which can be an opportunity, become a new barrier. "(Utray
Delgado & Ruiz, 2011). Example of this is at airports, where messages considered of general interest to
users, do not reach everyone equally. Some people with hearing disability find it difficult and, in many cases
impossible, to receive those messages. In this sense, in recent years there have been many improvements at
airports, introducing specialized personnel at points of information or installing induction loops to provide a
much clearer audible information for everyone using hearing aid or cochlear implant. However, these
interventions are not completely solving the communication problems encountered by people using only sign
language as a communication medium.



ISBN: 978-989-8533-23-4 © 2014 IADIS

As is well known, "there is no universal sign language" (Ortiz, 2005). Each country has its own sign
language. Even within each Spanish community there are versions of the language. Due to this circumstance,
to carry out the application posed, the Spanish sign language has been chosen, declared as official language
in Law 27/2007 of 23 October (BOE. 255), by which Spanish sign language are recognized and regulate the
support means for oral communication of deaf people, with hearing disability and deaf blind. Variations
between the sign languages of the different Spanish regions are not very pronounced, except in Catalonia.

The public places that may be subject to an action such as that posed include, among others: airports,
ports, train stations and subway, all kinds of sports facilities, shopping centers and other public facility where
information is transmitted to users through voice communication. In these places, the information provided
by PA system, screens and posters may be insufficient to enable such people to cope with complete
independence as, in addition to not listen to the messages offered by PA system, may have difficulty reading
written texts. However, it is possible that they can recognize the messages transmitted in sign language.

Once the various possible scenarios are established, an airport has been chosen for the development of
this application, due to the ease of capturing messages of PA system, high user concurrency and disposition
of large spaces where screens can be placed for the issuance of the videos in sign language.

There are other means of disseminating information, which are increasingly in demand such as interactive
screens by mobile applications or tablet, via WI-FI.

2. OBJECTIVES

The objective of this work consist to make a multimedia application to translate messages advertisements and
notices issued by PA system and information boards to SSL, through an animated character or avatar, in two
dimensions (2D). This intervention will allow deaf people to access information with greater autonomy.

The issuance of these animations can be made by two ways. On the one hand, an unidirectional diffusion
consisting of storing animations on a server and every so often projected on the screens located on the
premises for this service, while messages are sent over the PA system. On the other hand, an interactive
application that allows access to information on flights status in terminals, distributed throughout the
enclosure. In addition, these devices will emit videos with the information disseminated by PA system
sequentially to a screensaver, and can be interrupted at one point, said automatic issuance by a user to query
information about the status of a flight of interest.

Consequently, this intervention is to take a further step towards the integration of persons with hearing
disability, trying regardless of the degree of it, either partially or totally, that they can move into a better
environment adapted to disability, following the signs and messages presented through projections of short
videos in sign language accompanied by subtitles.

3. METHODOLOGY

The performance of this audiovisual application is structured in different phases, which have direct and
sequential relationship between them: capture of messages, message translation to sign language, character
design and conversion of video messages captured in 2D animation, implementation of an interactive
graphical environment for the selection of messages and validation of videos.

3.1 Capture of Messages

The types of hearing messages sent in these facilities are diverse. It can be heard recommendations on the use
of facilities, notices or rules established in the enclosure, in addition to information on the status of flights.
Information regarding the status of flights can also be found on monitors distributed throughout the
enclosure.

10
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In Spanish airports, managed by the company AENA, messaging is standardized. In this work has been
chosen Gran Canaria airport for the selection and recording of audio and visual messages. The uptake of the
messages has been collected in two different ways: Through audio recordings on the airport enclosure and
through written information posters distributed by the airport.

3.2 Translation of Messages to Sign Language

The next step for the realization of the application was to translate the advertisement and notices and / or
written to the SSL. To carry out this phase of the work it is necessary to have a SSL interpreter responsible
for this task.

In the flight number selection messages, included in the notices messages section, small changes will be
made by reducing the number of digits from six to three, to get a better operability. This allows a more agile
and entertaining presentation of the resulting application.

3.3 Character Design and Conversion of Video Messages Captured in 2D
Animation

Currently there are many programs for creating vector animations very easily, offering all kinds of tools from
the most basic to others that require more skill to use, some require licensing fees, while others are
completely free, although these generally do not have the same benefits. Depending on the level of animation
you want to achieve, it should be choosen the one that best suits the requirements of the final product.

At this phase an analysis of the main tools available today was made in the field of computer animation,
both professional and amateur. The most common vector animation programs where differences can be two
types, free open source, like Ajax Animator, KToon, Pencil or Synfig, and the ones which have to be payed,
such as Adobe Flash, Adobe AfterEffects, Anime Studio or Toon Boom, among others.

After analyzing the different software options and the study of their characteristics, it was assessed what
was more adapted to the needs and defendants technical requirements, choosing the specific animation
software known as Adobe Flash CSS5, which is an application in the form of study working on "frames" and
is intended for the production and delivery of interactive content. It uses both vector graphics and raster
images (raster image or bitmap), sound, program code, video streaming and bidirectional audio. Additionally,
this program incorporates animation technique called rotoscoping. The advantage of the rotoscoping
technique is that it replaces people’s faces, which may be more or less attractive, for an animated character.
By using this technique, the animation vectors were obtained. With these animations and the incorporation of
some of the elements of the scene, like the stage and wallpaper, it has been achieved the final videos in SSL,
where the performer becomes an animated character or avatar. Using an avatar is justified by the omission of
the identity of the performer, it "depersonalizes" him, therefore produces a neutral perception of the message.

3.4 An Interactive Graphical Environment for the Selection of Messages

The next phase of work involves the creation of multimedia applications, that the user can select each video
in SSL. It aims to design a friendly environment that captures the attention of users with interactive
applications that allow users to interact with items on the screen, such as buttons or text windows. These will
enter the desired orders by peripherals, which allow to control such interfaces to obtain the requested
information. The software used for the programming of such applications has been the "ActionScipt 3.0",
which is the native programming language of Flash.

According to the objectives, they will be performed by two multimedia applications, which are discussed
below.

3.4.1 Application 1: Simulation destined to Video Channel
From the previous videos, and through appropriate programming, it will be performed a unidirectional

diffusion, storing animations in a server and each time a message is issued by PA system, simultaneously the
corresponding video is displayed in SSL on screens distributed on site.

11
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3.4.2 Application 2: Simulation of Interactive Application to Query Flight in Electronic
Devices

This application has been designed an interactive query system, where the user can check the status of his
flight by entering the code on an electronic device, which has a keyboard and monitor on which information
is presented in SSL the state in which it is located. During the time in which no information is requested, on
the device’s screen will be displayed a screensaver with messages in SSL made for first application. They
will follow a set pattern of visualization, which will abort only when a user interacts with the device. At this
point the user is asked to enter flight details he wants to view, to display the information on screen. If after a
set time it is not interacted with the device, it returns to the screensaver.

3.5 Validation of the Videos

After obtaining a first version of the product, it has been subjected to a validation process as a useful tool of
communication for people with hearing disability. For this, it has been designed a questionnaire with several
sections that assess technical, aesthetic and intelligibility aspects in communication in SSL. In addition, a
final section in which an assessment of the application, suggestions and proposals for improvement is sought
is included.

Among the videos to validate, four advertisements and four notices messages were chosen. In these
videos, subtitles and audio were deleted, not to offer any clues about those messages to those who could read
texts and / or have auditory perception.

For validation of the videos on SSL, we have been in contact with the Deaf People Association of Gran
Canaria, who supported us to conduct this phase of the work. From their suggestions, in order to get as many
samples as possible and have the support of a sign language interpreter to help us communicate with the
audience, it was made to coincide with the presentation of videos and recollection of surveys, with the
completion of an event at the headquarters of this Association.

For the test, it was arranged a room suitable for the purpose. At the beginning of the meeting, the
attendees were explained the content and objectives of the development work that was to be submitted, with
the help of interpreter of SSL. Then we proceeded to display videos related with the advertisements in a 42-
inch LCD monitor, ready for the occasion. Then the questionnaires on these videos were passed to all
present. Subsequently, the same process was followed with videos concerning notices and related surveys.

In viewing the videos and conducting surveys, thirteen people participated, nine were women and four
men, all aged between nineteen and sixty five years.

To obtain a detailed study of the results, they were analyzed from three different aspects: the collective
total responses, responses by sex workers and finally, a third analysis separating the responses by age.

4. RESULTS

From the methodology discussed, were the results obtained discussed below.

Four advertisements and four notices messages were chosen. It was considered that this amount is
sufficient to obtain an objective assessment of the level of acceptance of this work.

Independent videos were recorded for each of the messages translated to SSL. These videos will be used
later to make 2D animations to be included in interactive applications. The avatar obtained and the process of
converting the images of each video to 2D animation is shown in Figure 1.The process is repeated for the
remaining frames of each video.

In the development of the videos, it has been cared formal aspects like colors fund scene, the character,
the speed of the gestures, the subtitling or symbols, among others, with the goal of capturing the user’s
attention.
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Figure 1. Changes in a single frame, during the animation process

The results obtained to the first application are shown in Figures 2, 3 and 4 Figure 2 shows the first screen
for the main menu, which the user founds when accessing this application. There, has been inserted a
background image composed of a scenario that is acquainted with the airport environment. For its
composition, it was used the characters and the logo, taken from a photograph taken outside the enclosure,
plus the addition of two buttons with the name of their function, which when clicked allows access to the
submenu.

When the folder shaped button on the top with an icon showing an exclamation mark is pressed, it
redirects us to the scene of the advertisement menu, shown in Figure 3.1, where you can choose one of the
four videos available by pressing the corresponding button. In this section we find six buttons, four for
displaying the advertisements and two smaller ones, of which one has the function to move the scene of
notices and the other one returns us to the main screen.

Figure 2. Display MAIN

CTS0S T

+
MENSAJE IMIEIAL

ARURA0S
-
1@

€s7480 beL vuLLOl Al

Figure 3. Playing a video advertisements menu  Figure 4. Playing a video obtained from submenus

When selecting the screen shown in Figure 2, the button located on the bottom of the main menu, sends
us to the scene menu notices shown in Figure 4, where you can select messages with information regarding to
flight status. In this section we find eight buttons, five of which have special behavior, because they contain
submenus.

The buttons of these submenus are responsible for selecting the combination of videos you want to
display. We talked about combining videos and not watching a video, because at this stage you have to do a
combination of five of them to obtain the final video to be played. This is because in each submenu you have
to select a message: initial message, each of the digits of the flight and final message. Within each submenu
there are different videos, as many as messages we can choose in it. In the submenu flight code, the virtual
keyboard that opens when you click on each of the three buttons shown, all the letters of these submenus are
associated with their corresponding video of the alphabet and numbers.

13
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Once you have selected the corresponding digit on the flight, and have chosen the option of flight status,
we will have available the "play" button to play the message indicating, in sign language, flight status with
the typed code, such as shown in Figure 4.

For "Application 2: Simulation of interactive application for flight query in electronic devices

has

designed the screensaver system shown in Figure 4, which the user encounters when accessing this
application. All scenes are formed under one animation pattern and is made of two elements. Initially it is
displayed the back of the stage and an animation that is shown as a text that scrolls across the screen from
right to left showing the message : "PRESS ANY KEY TO ENTER YOUR FLIGHT NUMBER." With it, it
is intended that the user should be aware that act on the keyboard to get the information you want. When you
finish the text displayed on the monitor, it starts playing one of the videos that have been animated before.

INITIAL SCENE
i A (VIDEQ CARE BELONGINGS)
B ;

—_

SEVENTH SCENE
__{VIDEQ IS BROHIBITED USE LIFTS FIRE

‘“ﬁ‘

FIFTH SCENE
IDEQ CAPTURE IMAGES PROHIBITED)

Figure 5. Scenes and videos that make up the screen saver

We have added new elements to these videos and that belong to the symbols of the folders in the first
application. To display on this application, it was decided to change the scale and color, choosing in this case
red. They have also been provided with a small animation, creating a flashing effect. This is to reinforce, in a
subtle way, the information that is being offered to the user.

When a user interacts with the device, he will be shown a screen on their requested flight code. After
entering this code, the corresponding video on the state of the same is shown, but in the event that the flight
number is entered wrongly, dynamic text is activated in the center of the screen with the following message:
"THE FLIGHT NUMBER MARKED IS NOT AVAILABLE."

For this application to work properly it is necessary that the interactive device has updated information on
identification data and flight status, the same way that the information provided by other means such as
information screens and PA system is renewed. It is necessary that the information in all media is
simultaneously updated. This task can be performed automatically by connecting the device to the
corresponding database or manually, in which an operator is responsible for updating this information.

Once the results shown for both applications, the results of the evaluations obtained through surveys are
presented.

In relation to the compression of the videos, it can be seen that about half of the attendees suggests they
can be improved. The results for questions related to the compression of the videos, are shown in Figure 6.

ADVERTISEMENTS NOTICES

VERY
DISSATISFIED DISSATISFIED
0%

0%

Figure 6. Level of satisfaction with the videos shown
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Regarding the use of a character or avatar in 2D, 84% of attendees were in favor. If we analyze by gender,
we see that every men and 76% of women liked the video presented with a 2D character as an interpreter of
SSL. In the results we see that all ages prefer 2D animation, but in the age group of between twenty and
thirty-five, the acceptance level decreases. Of the three members of this group, each have a different opinion
to the use of an animated character.

Regarding the use of subtitles in the videos, 73% of the participants are in favor of its use. In the analysis
of the responses to this question by gender, we see that the vast majority of both sexes considered appropriate
to include subtitles to the videos that have been shown to them. In the study based on the responses of
different age, the same general trend of preference subtitles in the videos is perceived. However, it should be
pointed out that 50% of the people in the age range of forty-six to sixty have failed to answer this question.

Finally, an assessment is requested for the videos displayed on a scale of 1 to 10, obtaining the results
shown in the following table.

Table 1. Overall rating of the videos shown

GLOBAL ASSESSMENT OF VIDEOS ON SSL

Advertisements Notices
Rated  Result Percentage Result Percentage
1...4 0 0% 0 0%
5 1 8% 2 15%
6 2 15% 0 0%
7 1 8% 0 0%
8 1 8% 2 15%
9 1 8% 1 8%
10 7 54% 8 62%
NULL 0 0% 0 0%
SIGNS 13 100% 13 100%

5. CONCLUSIONS

This article has presented a multimedia product development that can extend the possibilities of
communication in public places with people who use the Spanish sign language. This communication system
can be particularly useful to provide people with hearing disability an avenue of further communication,
contributing to an increase in personal autonomy. It also has the advantage that this model can be exported to
any public setting where required, to convey information to users.

The environment object to the simulated study was an airport. The results show that an application of this
characteristics and minimal cost can provide a broader communication service based sector of the population
who may have difficulty accessing messaging and sound alerts. In this regard, it is particularly interesting
that no additional infrastructure is required to present at sites of public assembly.

In addition, it has been shown that a similar submitted development provides the ability to offer users a
friendly multimedia simulation, placed in strategic places for information points, with the aim of expanding
the communication channels available to inform passengers’ flight status and other information that may be
of interest.

In particular, the use of the technique of rotoscoping to create the avatar appears to provide a valid and
depersonalized approach to sign language translation using a human figure.

Although the number of samples in the validation survey is small and it is necessary, therefore, a larger
study, we can conclude that the majority of user perception is positive, although messages can be improved.
In this sense, our hypothesis is corroborated, in which we proposed that it should be added subtitled messages
to the videos, thereby achieving a more complete communication. The validation results also indicate the
desirability of improving the character animation, especially in his body language.

This work is a pilot test to assess the use of rotoscoping and animation technique to create a
communicative environment improvement for the hearing disability. This model and workflow allows the
extension of the results to the official sign languages of other countries and environments. Additionally, it
can be used other devices that allow the reception of messages such as tablets and mobile phones.
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The experience obtained in this work can be transferred to other fields such as education, in which has
utility as an augmentative communication system for hearing disability people. In this sense, it may be
interesting to incorporate a virtual interpreter in the class that repeat the oral explanation of the teacher, in
sign language.
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A GAME-BASED ASSESSMENT OF STUDENTS’ CHOICES
TO SEEK FEEDBACK AND TO REVISE

Maria Cutumisu, Doris B. Chin and Daniel L. Schwartz
Stanford University, Wallenberg Hall, 450 Serra Mall, Stanford, CA 94305

ABSTRACT

We introduce an educational game-based assessment that measuresthe choices students make while learning. We present
Posterlet, a game designed to assess students’ choices to seek negative feedback and to revise, in which students learn
graphical design principles while creating posters. We validate our game-based assessment approach with three research
studies, in whichcollege and middle-school students play Posterlet and then complete a posttest. Results showed that the
game helped students learn: students who played Posterlet before completing the posttest learned more graphical design
principles than students who only completed the posttest. Moreover, the choices to seek negative feedback and to revise
can predict learning and be used as valid outcome measures for learning. We present a first-of-kind examination of
students’ choices to seek feedback and to revise, as well as of students’ learning outcomes based on thesechoices, which
can be used to develop and evaluate models of instruction that help students make informed learning choices.

KEYWORDS

Choice, assessment, game, learning, feedback, revision

1. INTRODUCTION

Jean Piaget stated, “The principal goal of education is to create men [and women] who are capable of doing
new things, not simply of repeating what other generations have done...” (Elkind, 1968, p. SM80).Our
educational goal is to prepare students for autonomy after they leave school, because the ability to self-
govern, to learn, and to adapt in a changing world on one’s own is crucial to a fulfilling life. Two major steps
in operationalizing our goal are a) identifying the behaviors that capture students’ potential to learn
autonomously and b) employing tools that measure these behaviors. Researchers have identified promising
behaviors for learning, such as 21%-century dispositions and attitudes (e.g., tolerance for ambiguity), but their
relevance for improving learning has not yet been demonstrated, mostly because of a lack of assessment tools
that can measure such behaviors.Here, we hypothesize that the choices students make when presented with a
challenge constitute important behaviors for learning. Also, we introduce choice-basedassessments that
measure not only students” knowledge,but even more importantly their choices about what, when, and how to
learn. We validate these game-based assessment environments with three research studies showing that
choices can both predict learning and be used as valid outcome measures for it.

2. THEORETICAL FRAMEWORK

We ground our research in the theoretical framework of constructivist assessments (Schwartz et al., 2009)
and in choice-based assessments specifically (Schwartz and Arena, 2009; 2013). The core of our approach
isusing choices, or learning-related behaviors, as first-order learning outcomes and measurement constructs.
We need assessment environments that enable us to track students’ choices and learning outcomes, so that we
can examine the impact ofchoices on learning trajectories and measure students’ potential to learn
independently. Thus, our ideal assessment environments must satisfy the following principles.
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2.1 Principles of Choice-Based Assessment Environments

Typical Performance. Assessments need to capture every-day learning behaviours. Students display
“maximal performance” during assessment (Kleheand Anderson, 2007), which may not be congruent with
their outside-school behaviors and performance. We need environments in whichstudents feel comfortable
displaying their typical learning behaviors, to help us evaluate their true trajectories for lifelong learning.

Preparation for Future Learning.Assessments need to offer learning opportunities. Traditional assessments
are retrospective, measuring students’ knowledge at the end of instruction. Thus, they offer a snapshot of a
current state of students’ accumulated knowledge, but provide little indication regarding future learning
trajectories. According to VVygotsky (1934), measuring student knowledge at the end of instruction instead of
measuring learning processes progressively does not yield a holistic view of students’ growth. If our goal is
to measure behaviors that may be conducive to learning, we need to be able to embed learning in assessment
environments. Schwartz and Bransford (1998) advocated preparation for future learning(PFL) assessments,
which afford students opportunities to learn during the evaluation.

Choice.Assessments need to gather information about unforced student choices. We need to emulate the
choice-rich environment in which students will learn after they leave school, because lifelong learning is
based on free choices. Moreover,students must be able to safely experiment with choices before trying them
in the real world. Some assessment environments blend learning and assessment, such as intelligent tutoring
systems (Koedinger et al., 1997) but, in contrast to our approach that emphasizes the value of students’
choices,they assume a certain sequence of steps that students take while learning, giving little choice to the
students. Assessments cannot direct or influencestudents‘ choices. For instance, in a game-based assessment,
students should be able to level up, no matter what learning choices they make in the game.

2.2 The Measurement Constructs

The Posterlet game is an instance of a choice-based PFL assessment designed to measure two behaviors
important for learning: 1) the choice to seek negative feedback and 2) the choice to revise.Different learning
contexts may afford many different learning choices that can be measured.We focused on the choice to seek
negative feedback, because negative feedback tends to be more effective for continued learning than positive
feedback (Klugerand DeNisi, 1998). At the same time, negative feedback runs the risk of triggering an ego
threat that leads people to shut down rather than revise (Hattie and Timperley, 2007). While attitudes towards
feedback are important for learning, there is no evidence whether the choice to seek feedback is important. In
previous research, students did not exercise choice regarding feedback (but see Roll et al.,
2011).Revisingmayalso bean important aspect of learning: choosing negative feedback would be of little use
if students did not act on it. Although revising may be an important behavior for learning, there is no
evidence in prior research whether the choice to revise is important. Thus, we investigate the impact of the
choicestoseek negative feedbackandto revise on learning.

3. THE ASSESSMENT ENVIRONMENT: POSTERLET

In Posterlet(Figure 1), players design posters for different booths at a funfair. On each level, after they
complete their initial poster design, players choose three characters to provide positive feedback (e.g., ““Your
poster has big letters. Really easy to read.”) or negative feedback(e.g., “People need to be able to read it.
Some of your words are too small.”), which carry equivalent information. Then, players choose whether to
revise or submit their poster. There is one round of feedback and revision for each poster. The game has three
rounds, with nine feedback and three revision choices.Finally, the game displays students’ poster score as the
number of tickets sold at each booth. The game’s graphical analysis system tracks the posters for the use of
21 graphical design principles and generates poster-specific feedback. The principles governing choice-based
assessments (typical performance, PFL, and choice) are naturally built into the game mechanics. Thegame
provides an environment that encourages students’ typical behaviors,offering themopportunities to learn
graphical design principles while they are exercising theirfeedback and revision choices.
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4. CONSTRUCT VALIDATION

1) Choose Booth 2) Design Poster  3) Choose Focus Group Jalglsi)i# 3l

7) Post Poster
(see Ticket Sales)

4) Choose - or
Read Feedback + Feedback

6) Redesign Poster

Figure 1.The Posterletgame flow (left) and the selection of positive or negative feedback (right)

Unlike assessments of knowledge, where the correct answer for 2+2 is 4 and not 5, choice-based assessments
face a special challenge. To validate choices, we need to establish whether some choices (e.g., seeking
negative feedback or revising) are better for learning than others. Since there is no literature available on this
topic, the major goal of the current research is to show that some choices are better than others for
learning.We will employ different forms of evidence to examine two aspects of validity: 1) Internal: Do
choices to seek negative feedback and revise correlate with in-gamelearningoutcomes? We employed several
subsets of learning measures across three different studies.2) External: Do students who seek negative
feedback and revise exhibit better in-schoollearning? We employed academic achievement scores in Study 3.

Internal Learning Outcomes

Performancerepresents an in-game category of measures for students’ poster design skills.Coding: We
employed one measure, Poster Quality, to operationalize performance. The Posterlet game’s graphical
analysis system evaluates each poster by scoring each of the 21 design principles with 1 if used correctly, 0 if
not applicable, and -1 if used incorrectly on that poster, producing an individualposter score.Poster
Qualitysums the individual poster scores of the last poster version on each game level (either the revised
poster or the initial design, if the poster was not revised).Poster Quality ranges from -63 to 63.

Critiquerepresents a posttest category of measures for students’ ability to judge posters. A posttest
included two open-text questions. The first question asked students to provide some common mistakes a
poster design novice might make. The second question asked students to provide written feedback on a
sample poster. Coding: We employed two measures, Common MistakesandWritten Feedback, to
operationalize critique. We scored each answerby counting the number of graphical design principles
included in it.Each answer score (Common Mistakes and Written Feedback) ranges from 0 to 21.

Principle Selectionrepresents a posttest category of measures for students’ understanding of graphical
design principles. A posttest included two multiple-choice questions that asked students to choose, from a
checklist of graphical design principles, the things that were good and bad, respectively, about a sample
poster. Coding: We employed two measures, Good FeaturesandBad Features, to operationalize principle
selection. We scored answers by assigning 1 point for each correctly checked answer and subtracting 1 point
for each incorrectly checked answer. Each answer score (Good FeaturesandBad Features) ranges from -5 to
5, because each question has five correct and five incorrect answers.

Recognitionrepresents a posttest category of measures for students’ ability to recognize at a
glancemisused graphical design principles. A posttest included four sets of questions. For each set, students
were shown successivelythree images: a poster, then a distractor Moiré pattern image, and then a second
poster, each imagebeing displayed for 5 seconds. Students had to first decide whether the second poster was
the same/better/worse compared to the first poster and then they had to provide a brief written explanation for
their decision. We inserted a distractor image between the two posters, since humans display an exceptional
memory for images (Standing, 1973). This posttest targets the following design rules: the text should not be
on the poster’s edge, the poster should have images, the images should be relevant to the poster’s theme, and
the text-background color contrast should be high. The posttest evaluates students on two dimensions: 1)
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their ability to judge posters (i.e.,to decide whether the second poster was the same/better/worse compared to
the first poster)and 2)their ability to justify their poster appraisal decision.Coding: We employed two
measures, Poster RankingandJustify Ranking, to operationalize recognition. Poster Ranking measures
students’ ability to judge posters.Justify Rankingmeasures students’ ability to justify their decisions using
graphical design principles, differentiating between novice (control) and expert(treatment) students in their
abilities to perceive subtleties of design principles. Thus, students not only decide whether the posters are
different, but they can also justify their decision using a new graphical design principle language they learned
from the game’s feedback. We scoredtheanswer that comparedthe first and the second poster (“same, better,
or worse”) in each of the four setsof questions by assigning 1for a correct and -1 for an incorrect answer
(measured by Text not on Edge, Image Present, Graphics Relevant, and Contrast
High,respectively).However, we scoredPoster Ranking as the count of the correctanswers for each of the four
poster comparisons (0-4), to be on the same scale as the measure for the justification of the answer.We scored
eachjustification with 1, if the correct graphical design principle targeted by the question was included in the
response, and with 0, otherwise. Justify Rankingis the sum of the scores across all poster comparisons (0-4).

External Learning Outcomes

Academic achievementrepresents an in-school category of measures for middle-school students’English
Language Arts (ELA), Mathematics (Math), and Science(Science) standardized test achievement.

5. EXPERIMENTAL OVERVIEW

We describe three studies using Posterlet to gather evidence on the validity of choice as a learning
construct.Study 1 is correlational: itinvestigates whether the choices to seek negative feedback and to revise
correlate with internallearning outcomes for college students. However, being correlational, it raises the
concern that students who chose negative feedback could have learned anyway, being successful learners in
general. Thus, Study 2 is correlational and experimental:it investigates 1) whether Study 1 findings
replicateeven when the learning measures change and 2) whether the concern raised in Study 1 is
legitimate.It compares college students who did not play (Non-players or Control condition) and who
played(Players or Treatment condition) Posterlet to gauge whether playing the game helps students learn
design principles. Finally, Study 3 is correlational:1) it investigates if our findings generalize to other ages by
sampling middle-school students and 2) it examines external validity through correlations between choices
and external learning outcomes (in-schoolstandardized achievement).

5.1 Study 1

5.1.1 Design

Participants are N=109 community college students (63 females, 45 males, and 1 not reported) from
California, aged 15-52, M,,=22.13 (SD=5.40). They played Posterlet individually (M=13 min),designing
three posters,and then took an individual online posttest (M=3 min). We measured:

Learning Choices.Negative Feedback counts the number of times (out of 9)students choose the “I don’t
like” feedback, whileRevision counts the number of revisions (out of 3) across posters.

Internal Learning Outcomes.Poster Quality measures in-game poster performance, described in Section 4.
Posttest measures learning of the graphical design principles, adding the normalized scores of the four
posttest questions in theCritique and Principle Selectioncategories, described in Section 4.

5.1.2 Results

Do learning choices correlate with internal learning outcomes?Table 1 shows the correlations among the
learning choices and internallearning outcomes (poster performance measured by the game and learning of
the graphical design principles measured by the posttest). Performance (Poster Quality) improved across
levels: Level 1=9.76, Level 2=11.51, Level 3=12.10; F(2,107)=13.46, p<.001, so it can also be considered as
a learning measure.Both choices(Negative Feedback, Revision) correlate with both internal learning
outcomes (Poster Quality,Posttest), and strongly with each other.Also, Poster Qualitycorrelated strongly
with the posttest on graphical design principles, providing convergent validity of our learning measures.
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Table 1.Correlations between negative feedback, revision, and internallearning outcomes (" p<.001, “"p<.01, "p<.05)

Measures Negative Feedback RevisionN=109 Poster QualityN=109  Posttest N=103
Negative Feedback - 52 217 200

Revision - 377 337

Poster Quality - A4

Negative Feedbackcorrelates strongly withRevision.To investigate whether they are unique learning
predictors, we conducted stepwise linear regressionanalyses usingPoster Quality and Posttestas the separate,
dependent variables. For Poster Quality, onlyRevisionenters as asignificant predictor(f=.37, F(1,107)=17.23,
p<.001), accounting for 13.9% of the variance in performance (Adjusted R°=.13).ForPosttest,Revision is the
significant predictor(p=.33, F(1,101)=12.57, p=.001), accounting for 11.1% of the wvariance in
learning(Adjusted R*=.10).We also explored the relation between learning choices and internal learning
outcomes through a series of partial correlations, which revealed that Revision explained bothlearning
outcomesmore than Negative Feedback did. Thus,Negative Feedbackand Revisionpredictall internallearning
outcomes, and Revision accounts for a little more of the variance in learning outcomes.

5.1.3 Discussion

Students seekingnegative feedback performed better on bothinternal learning outcomes and revised more.
Students who chose to revise also performed better on bothinternal learning outcomes. Here,
revisingseemsmore important for learning thanseekingnegative feedback, being a strong predictor of
bothinternal learning outcomes.Finally, students who performed better on the posters also performed better
on the posttest.

5.2 Study 2

5.2.1 Design

Participants were N=31 students (22 females, 9 males), aged 18-24, M,,=20.06 (SD=1.70), from the same
college as Study 1. They were randomly assigned to one of two conditions, control and treatment. In the
control condition, N=15 students (11 females, 4 males) took an online individual posttest (M=14 min). In the
treatment condition, N=16 students (11 females, 5 males) played the Posterlet game individually (M=9 min,
players were limited to 5 minutes per poster)designing two posters, before taking the same individual online
posttest (M=13 min). Here, the posttest consisted of the two alternative learning measures,Poster Ranking
and Justify Ranking,dimensions of theRecognitioncategorydescribed in Section 4.

5.2.2 Results

2a. Do learning choices correlate with internal learning outcomes?Table 2 shows the correlations among the
learning choices and internal learning outcomes for Posterlet players. Performance (Poster Quality) improved
across game levels: Level 1=10.00, Level 2=13.12; Wilks’ Lambda=.66, F(1,15)=7.87, p=.01. Thus,
performance can also be considered as a learningmeasure.Negative Feedbackstrongly correlates with
Revisionand with internal learning outcomes (Poster Quality,Poster Ranking, andJustify Ranking).Also,
Poster Quality correlates with both posttest outcomes (Poster Ranking andJustify Ranking), providing
convergent validity for thelearning measures.

Table 2.Correlations between choices and internal learning outcomes for Posterlet players (“p<.01, “p<.05)

Measures Negative Revision Poster Quality Poster Ranking Justify Ranking
Feedback N=16 N=16 N=16 N=16

Negative Feedback -- 64" 59" 56" 57

Revision - .37 .36 31

Poster Quality -- 64 64"

As before,Negative Feedback and Revision are strongly correlated. To investigate their uniqueness as
predictors of learning, we conducted stepwise linear regressions using Poster Quality and Poster Ranking as
separate, dependent variables.For both measures, only Negative Feedbackenters as asignificant predictor:
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B=.59,F(1,14)=7.61, p=.01, accounting for 35.2% of the variance inperformance (Adjusted R?*=.31) and,
similarly,=.56, F(1,14)=6.43, p=.02, accounting for 31.5% of the variance in the Poster Ranking (Adjusted
R?=.27).We also explored the relation between learning choices and internal learning outcomesthrough a
series of partial correlations, which revealed that Negative Feedback explained bothPoster Qualityand Poster
Ranking more than Revision did.We replicated these results for the alternative posttest measure, Justify
Ranking.Thus,Negative Feedbackpredictsall internallearning outcomes.Revision, which strongly correlates
with Negative Feedback, does not reach significance with the small sample size.

2b. Do treatment students outperform control students on the internal learning outcomes?We wanted to
assess whether playing Posterlet improved students’ perception of graphical design principles.A t-test
comparedposttest learning between students in the treatment and control condition. On Poster Ranking,
control students (M=1.20, SD=.68) were outperformed [t(29)=-3.74, p<.01] by treatment students (M=2.38,
SD=1.02).0n Justify Ranking, control students (M=1.27, SD=.80)were outperformed [t(29)=-3.52, p<.01]by
treatment students (M=2.44, SD=1.03).0n each individual posttest question, treatment students outperformed
control students (left side of Figure 2). Figure 2 (left) shows that, on all questions (except forText not on
Edge), treatment students performed above chance (i.e., greater than -0.33, because only one out of three
options is correct, the scores being 1 for correct and -1 for incorrect responses).

5.2.3 Discussion

We found the same correlation pattern between seeking negative feedback and internal learning outcomesas
inStudy 1, although the posttest was replaced. Students who choose negative feedback also tend to revise.
Although learning choices correlate strongly with each other, only seeking negative feedbackpredicts all
internal learning outcomes.As before, performance correlates with posttest learning, providing convergent
validityfor the learning measures.We show that students do learn from Posterlet: they did not already know
design principles, because treatment students outperformedcontrol students on both dimensions of
Recognition: they learned to better judge posters andshowed increased perception of the graphical design
principles. We not only helped students learn, butquite possiblyimproved their perception of the world.

Study 2: Mean Posttest Question Scores by Condition Study 3: Mean Posttest Question Scores
4 Non-players (Control) Players (Treatment) Played Posterlet, then took the posttest
1 Error bars: +/- 1 SE 1 Error bars: +/- 1 SE
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Figure 2. Study 2 posttest scores by condition (left) and Study 3 posttest scores (right)

5.3 Study 3

5.3.1 Design

Participants were N=976"-grade middle-school students from California, aged 11-12 years (46females,
51males).Students played Posterlet individually, in which they designed three posters, before taking an
individual online posttest. Only N=80students provided consent and completed Posterlet (M=14 min)and, of
these, only N=56 students completed the posttest (M=7 min), due to time constraints. We used the same
choice and performance measures. Here, Posttest combines the measures of the Principle Selection category
from Study 1 and Poster Ranking from Study 2, described in Section 4, summing their normalized Z-scores.
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5.3.2 Results

3a. Do learning choices correlate with internal learning outcomes? Negative Feedback correlates strongly
with Revision (Table 3). Performance (Poster Quality) improved significantly from the first poster: Level
1=9.76, Level 2=11.40, Level 3=11.35; Wilks’ Lambda=.87, F(2,78)=6.01, p=.004. Thus, performance can
also be considered as a learning measure. Only Revision correlates with the internal learning outcomes.

Table 3.Correlations between negative feedback, revision, and internal learning outcomes (™p<.001, “p<.01, "p<.05)

Measures Negative Feedback RevisionN=80 Poster QualityN=80 Posttest N=56
Negative Feedback - 54 13 22

Revision - 23 35"

Poster Quality -- .02

To investigate the uniqueness of choices as predictors of learning outcomes, we conducted stepwise linear
regression analyses using Poster Quality and Posttest as separate, dependent variables. Only Revision enters
as a predictor in the regression:p=.23, F(1,78)=4.19, p=.04, accounting for 5.1% of the variance in Poster
Quality (Adjusted R?=.04) and, similarly, p=.35, F(1,54)=7.65, p=.008, accounting for 12.4% of the variance
in Posttest (Adjusted R°=.11).As in Study 1, Revision predicts all internal learning outcomes. Figure 2 (right
side) shows that, on all questions (except for Text not on Edge), students performed above chance(-0.33).

3b. Do learning choices correlate with external learning outcomes? Table 4 includes the correlations
between internal and external learning outcomes. We received achievement scores for many of the students
to answer this question (samples vary depending on the achievement scores available). Learning choices
show stable correlations with ELA scores. Additionally, seeking negative feedback correlates with Science,
while revising correlates with Math. Thus, learning choices in the game(internal)correlate with learning
outcomes in the school (external). Also, learning on the post test correlates with ELA and Science scores.
Thus, learning choices measured by the game and learning of the graphical design principles measured by a
separate post test correlate with external learning outcomes measured by standardized assessments.

Table 4.Correlations between negative feedback, revision, posttest, and outside assessments (~p<.01, "p<.05)

Measures ELA N=71 Science N=69  Math N=42
Negative Feedback .39 26" .30
Revision 307 18 35"
Posttest 42" (N=48) 417 (N=46) .30(N=27)

5.3.3 Discussion

Students performed above chance on all posttest questions but the first, thus they learned design principles
playing Posterlet. The first posttest question was challenging for most students, because it targeted a subtle
design rule that not all students encountered as feedback. Learning choices strongly correlate with each other,
but only revision predicts internal learning outcomes. More tuning of the posttest is necessary to ensure that it
measures learning appropriately. Both  learning choices in  Posterlet predict in-school
learning(ELA).Additionally, seeking negative feedback predicts Science and revising predicts Math. Notably,
posttest learning (Posttest) predicts in-school learning(ELA and Science).

6. CONCLUDING DISCUSSION

We hypothesized that the choices to seek negative feedback and to revise would predict learning outcomes.
Across the three studies, we found that the learning choices in the environment correlated with each other and
with both learning outcomes, correlations between choices and learning outcomes being in the same range (.2
to .4) for bigger samples. A limitation of the work so far is that, while we find that choices correlate with
learning outcomes, these relations bounce from Study 1 to Study 3, different choices being better for different
outcomes. In Studyl(college students) and Study 3 (middle-school students), revision predicts internal
learning outcomes (poster performance and posttest learning), while in Study 2 (college students)negative
feedback predicts internal learning outcomes. For college students (Studies 1 and 2), seeking negative
feedback correlated with the internal learning outcomes (poster performance and posttest learning), which
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also correlated with each other, supporting the convergent validity for the learning measures. This result did
not generalize to middle-school students, likely due to developmental differences (Peters et al., 2014) or to
the different posttest used in Study 3. Instead, for middle-school children (Study 3), the choice to revise
correlated with children’s internal learning outcomes (poster performance and posttest learning), as well as
with their external learning outcomes (standardized achievement scores). For children, in-game choices and
posttest learning correlated with external outcomes, indicating that choices can predict out-of-game learning.

We showed through both internal and external validation that choices such as these are beneficial in
predicting learning, although more research is needed to clarify the contribution of each learning choice to
learning outcomes. Students who played Posterlet learned to judge posters and to perceive design principles
better than control students. Thus, we not only helped students learn, but quite possibly improved their
perception of the world in the context of graphical design principles and poster design. Given these results,
we showed that choices are important, but that the reliability of the assessment is not yet established. Our
assessment was focused more on validating the choices rather than the learning outcomes. In summary, we
developed a choice-based assessment game, Posterlet to track behaviors that we hypothesized are important
to foster independent learning. We provided a first-of-kind demonstration that choices to seek negative
feedback and to revise predict better learning in our assessment and in school. Our work may help design
game environments focused on choices to enhance learning, by embedding learning choices into instruction
models in both formal and informal environments.
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ABSTRACT

Education is a major catalyst in the development of the country. School Based Assessment (SBA) is a new transformation
in Malaysian education that required subject teachers to conduct formative assessment during teaching and learning
process according to the procedures by Malaysian Examination Syndicate (MES). Thus, teachers play an important role
in the implementation of the national education policy in order to develop students' potential and achievement in
physical, emotional, spiritual and intellectual. This requires teachers’ contributions of effort, involvement, and overall
professionalization. This study aims to investigate teachers’ readiness, understanding, and workload in implementing
SBA. Further, this study also seeks to determine the relationship between teachers’ understanding and workload, as well
as between teachers’ readiness and workload. Participants were comprised of 260 teachers from primary schools in the
district of Kerian. The results showed that the level of teachers’ understanding and readiness towards implementing SBA
is high. However, the workload level among teachers was also high. Correlation analysis indicated that there is a
significant negative relationship between teachers’ understanding and readiness with the level of workload.
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1. INTRODUCTION

The success of an education system is determined by students’ learning and performance. Ministry of
Education (MOE) in Malaysia realized that the education system needs to go through a comprehensive and
systematic transformation if Malaysia aspires to produce quality individuals who are able to compete in a
global market (Preliminary Report of Malaysian Education Development Plan 2013-2025, September 2012).
In line with the National Education Philosophy, MOE focuses on the holistic development of students that
emphasizes the development of intellectual, spiritual, emotional, and physical.

Malaysia has undergone few educational policies in order to improve students’ development and
performance. The country has implemented New Primary School Curriculum in 1983. However, the policy
name has changed to Primary School Integrated Curriculum (KBSR) in 1993 (KPM, 2014). The assessment
in KBSR was more on examination oriented instead of holistic education (Lembaga Peperiksaan Malaysia,
2012). Therefore, the policy has been reviewed and new educational policy, Primary School Standards
Curriculum (KSSR) was introduced in 2012. KSSR emphasized on holistic education including reading,
writing, counting, reasoning, ICT, development of socio-emotion, spiritual, physical, cognitive, behavior and
value (KPM, 2014). In line with KSSR, government announced National Education Assessment System
(SPPK) and under this system, School Based Assessment (SBA) was introduced (JPN Perak, 2013). The
main objectives of SPPK are to reduce focus on examination, strengthen SBA, improve students’ learning,
continuous holistic assessment, and develop better human capital (Lembaga Peperiksaan Malaysia KPM,
2012).

There are five components of SPPK including the assessment of physical activities (sports and co-
curriculum activities), psychometric assessment, school assessment, centre assessment, and centre
examination. School assessment is divided into two parts: formative and summative (Lembaga Peperiksaan
Malaysia KPM, 2012). For school assessment, each school is responsible for implementing their own
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assessment, which requires teachers to design, construct items and instruments, manage, mark the scores,
record and report the assessment for every subject they teach. The aims of school assessment are to enhance
students learning and improve teaching effectiveness (Lembaga Peperiksaan Malaysia KPM, 2012).
Furthermore, a few characteristics of the SBA including: (a) able to provide a holistic overview of the
knowledge and skills attained by students, (b) continuous assessment of teaching and learning, (c) flexible
assessment methods according to students’ ability and readiness, and (d) view students’ achievement based
on performance standards. The performance standard is a set of statements describing the achievement and
mastery of an individual student within a certain discipline, in a specific period of study based on an
identified benchmark. The performance standard will help inform teachers the most suitable way to assess
individual student fairly in a focused manner based on the predetermined set of standards.

The evolution of national education system requires a paradigm shift among teachers. Drastic changes
need to be made by the teachers to adopt the new education system. They must change the way they think
and practice (Zaidatun & Lim, 2010). In every education plan, teachers play very important roles and they
must fully understand on the implementation of the new system (Nor Hasnida, Baharim & Afian, 2012;
Sanitah & Norsiwati, 2012).

2. PROBLEM STATEMENT

The education sector in Malaysia demands high commitment among teachers to plan lessons, teach in the
classroom, prepare students’ report card, conduct co-curriculum activities, attending professional
development courses, and collaborate with parents and the community. This is supported by Lemaire (2009)
who found that teachers are burdened with tasks that unrelated to teaching and learning, extra-curricular
activities, attending meetings, conducting student programs, and managerial duties. Furthermore, various
reforms of education system contribute to teachers’ stress as they are facing challenges and pressures to
fulfill the requirements of the new system (Tajulashikin, Fazura & Mohd Burhan, 2013).

In 2011, a survey by the MOE found that teachers work 40 to 80 hours per week, with an average of 57
hours (Preliminary Report of Malaysian Education Development Plan 2013-2025, September 2012). In
addition, National Union of the Teaching Profession (NUTP) has complained about teachers’ workload to the
Education Minister on 30 March 2010 (Berita Harian, 1 April 2010). As SBA announced in 2012, teachers’
workload increases as they have to conduct the assessment process from beginning. They have to key in the
marks online in the School Based Assessment Management System (SPPBS). This means that teachers’
understanding and commitment is crucial as they are empowered to assess their students (Md Noor & Sahip,
2010). Moreover, the large numbers of students in one class contributes to the difficulty in assessing every
student (Harakah, 15 July 2013; Berita Harian, 15 Disember 2010).

According to Maizura (2010), readiness is an important aspect in determining the success and failure in
implementing changes in the curriculum. For instance, Malaysian has implemented PPSMI policy in 2003.
The policy required teachers to conduct Sciences and Mathematics in English language. This has raised
objections from various parties. Finally, PPSMI policy was announced to be discontinued in 2012 and
replaced by the policy of upholding the Malay language and strengthening the English language (MBMMBI).
The implementation of PPSMI was considered unsuccessful because most of the teachers were not fully
equipped with English language skills (Nor Safiza, 2011). Students also not ready to learn science and
mathematics in English. Therefore, the purpose of this study is to investigate the level of teachers’
understanding, readiness and workload in implementing the SBA among primary school teachers in one
district. The present study also seeks to determine the relationship between understanding, readiness and
workload.
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3. METHODOLOGY

This study involved 260 teachers from 67 primary schools in Kerian district. A stratified sampling technique
was used, where the researcher divided the schools into National Primary School (SK) and National-type
School (Chinese and Tamil). Participants were randomly selected from each school. The instrument used in
this study was adapted from previous research conducted by Kalawathi (2013), Nesan (2012), Fazura (2011)
and NUTP Survey. The questionnaire is divided into three parts: demographic factors, teachers’
understanding and readiness, and teachers’ workload in implementing SBA. The questions are 5-point Likert
scales ranging from disagree very much to agree very much. The reliability of the instrument has been
verified by Cronbach’s Alpha, in which alpha value for understanding is 0.893, readiness is 0.831, and
workload is 0.792.

The data gathered from the participants was analysed using the Statistical Package for the Social Sciences
(SPSS). Descriptive statistics were used to discuss the participants’ demographic information and
participants’ level of understanding, readiness, and workload. The differences between participants’ level of
workload and gender and school category was analysed using Independent-samples t test. One-way ANOVA
was utilized to determine the differences between participants’ level of workload and school type. The
relationship between participants’ understanding and workload, as well as the relationship between
participants’ readiness and workload were measured by correlation analysis.

4. RESULT

This section will discuss about the demographic factors of the participants, the level of understanding,
readiness and workload in implementing SBA. The result of the differences between level of workload and
gender, school category and school type will be discussed too. Further, this section will reveal the findings on
the relationship between level of understanding and workload, and relationship between level of readiness
and workload among teachers in implementing SBA at school.

Table 1. Demographic factors of the participants.

Frequency Percentage (%)
Gender Male 75 28.8
Female 185 71.2
Total 260 100
School category Rural area 159 61.2
Urban area 101 38.8
Total 260 100
School type National (SK) 164 63.1
National type-Chinese (SJKC) 40 21.5
National type- Tamil (SJKT) 56 154
Total 260 100

As refer to Table 1, majority of the participants are female (71.2%). Male teachers are only 28.8% of the
the total participants. According to school category, most of the participants are working at schools in rural
area (61.2%). Those working at the urban area is only 38.8%. There are 63.1% of the participants working at
SK, 21.5% at SJKC, and 15.4% at SIKT.
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Table 2. Level of understanding, readiness, and workload

Level Mean Frequency Percentage (%)
Understanding Low 1.00-2.33 14 5.4
Moderate 2.34 - 3.66 62 23.8
High 3.67 - 5.00 184 70.8
Total 260 100
Readiness Low 1.00-2.33 6 2.3
Moderate 2.34 - 3.66 69 26.5
High 3.67 - 5.00 185 71.2
Total 260 100
Workload Low 1.00-2.33 0 0
Moderate 2.34 - 3.66 71 27.3
High 3.67 - 5.00 189 72.7
Total 260 100

Table 2 describes the level of understanding, readiness, and workload in implementing SBA among
primary school teachers. The majority of the participants has a high understanding about the SBA (70.8%)
and only 5.4% of them have low understanding. For readiness aspe