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Abstract
In this study we describe our Teachers as Design-Researchers approach for
in-service teacher learning and professional development. Based on this
approach we designed a series of three semester-long courses in order to
support teachers in the process of (a) developing a technology-enhanced
learning environment, (b) enacting it with learners, and (c) exploring its
impact in various contexts. We studied the relevancy that teachers attributed
to "design" and "design-research" with regard to their professional practice.
Findings indicate that as teachers' progressed through the three courses a
dramatic increase was found, with "design-research" evolving into a major
construct in their professional identity.
Keywords: Teachers as Design-Researchers (TaDR), instructional design,
design research.

Introduction
Non-thesis MA Programs are common in many universities around the world for academic
studies that incorporate a strong practical emphasis. In such programs students are typically
required to submit a final project report based on a small scale study they conduct
autonomously, with little guidance. The current research studies the Teachers as DesignResearchers (TaDR) track, which we designed for a two-year (4 semesters) non-thesis program
in a Technologies in Education department in a research university. The audience is typically inservice teachers, when the term "teachers" refers to a wide definition including not only K-12
environments, but also non-formal and industry settings. The final project in the TaDR track
includes the design and development of a technology-enhanced learning (TEL) environment,
and a small scale design study that explores the learning afforded by the environment.
To support teachers to reach this ambitious goal we designed a set of three successive semesterlong TaDR courses, starting in the second semester of the program, which guide teachers
throughout the process. In this paper we describe the rationale, theoretical underpinnings, and
some preliminary findings from the first 3 cohorts of 54 teachers who participated in the TaDR
track.

Theoretical Background
The explosion of information, immense developments of knowledge, and unpredictable changes
that have characterized our society in the past decades, require professionals in many arenas,
and especially the arena of education, to constantly learn, adopt and develop new knowledge
and practices. Wallace and Loughran (2012) claim that "schools, more than most organizations,
are in the business of learning, and that all members of the organization, administrators, support
staff, teachers and students, should operate in an environment where learning is actively and
explicitly valued and supported" (p. 295). Several approaches and models have been suggested
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and explored throughout the years to support in-service teachers in this everlasting task.
Cochran-Smith and Fries (2008) interpret this variety of models as representing an evolutionary
process in the way teacher professional development (TPD) has been viewed by the research
community, from a curriculum stance in the first half of the 20th century, through a training
stance in the second half, and a learning and policy stance nowadays.
A productive trajectory for supporting in-service teachers as learners, which builds on Schon’s
notion of the "reflective practitioner" (Schon, 1983), and the idea of "action research" (Elliott,
1991), has been to involve teachers in research regarding their own practices. This trajectory has
gained renewed interest as information and communication technologies have increasingly
found their way into many curriculum materials in various domains. TEL environments provide
teachers with unique opportunities to explore their students’ learning. These explorations can
serve not only to improve their own teaching, but also to adapt the technologies, often designed
by experts, to better support their students' learning, which altogether, have been shown to
enhance student outcomes (Davis & Varma, 2008; Gerard et al., 2010; Linn & Eylon, 2011). In
this manner, especially when the technology is designed to enable teacher customization,
teachers become important players in the curriculum design endeavor.
Research has advocated the significant role that teachers play in multi-expertise curriculum
design teams (Kali, Markauskaite, Goodyear, & Ward, 2010; Mishra & Koehler, 2005; Penuel,
2007), but nowadays, as free online tools that enable simple authoring (e.g. Google Apps) are
becoming widespread, many teachers are expected to design their own learning materials
(Shamir-Inbal, Dayan, & Kali, 2009). However, designing learning materials, and refining them
according to evidence from student learning is a very complicated task, as Laurillard (2012)
claims in her recently published book: "Teaching is a design science. Like other design
professionals – architects, engineers, programmers – teachers have to work out creative and
evidence-based ways of improving what they do" (abstract). In this study, we took upon
ourselves the ambitious task of providing in-service teachers with the knowledge, skills and
social infrastructure that would enable them to professionally act within this realm.

The Three TaDR Courses
All courses were conducted using a design studio approach (Hoadley & Kim, 2003; Kali &
Ronen-Fuhrmann, 2011), in which learners accomplish much of the work during class meetings,
while the role of the instructors (the authors of this paper) is to visit the teams at work, provide
feedback, and encourage discussion within and between teams. For each of the courses we
designed a platform (using Google-Apps), which provided the teachers with all the instructions
for course activities, online resources, and knowledge-building work areas. In this manner we
modeled the roles we sought that teachers will adopt: (a) teacher-as-mentor, and (b) teacher-as
designer. In the second and third courses, as described below, we also modeled a third role;
teacher-as researcher.
It is important to note that prior to the TaDR track, during their first semester in the
Technologies in Education program, teachers are introduced with learning sciences theoretical
foundations. The teaching is typically carried out in a socio-constructivist approach using TEL
environments. Thus teachers already experience, as learners, the pedagogical approach we
pursued.
Course 1 – TEL Design and Development
This course supported teachers in designing and developing a TEL environment for their own
learners (about 8 two-hour sessions of learner interaction). Teachers were able to choose
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whethher learners will be their own studdents, other students,
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her teachers,, or any gro
oup of
peoplle in their coommunity. The
T course sstarted with "a market of dreams" – each teacheer was
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hink of challlenging situ
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whichh she thoughht technology
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hout the TaaDR track. Teams
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along tthe differentt design and
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Kali &
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Roneen-Fuhrmannn, 2011).
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nd Data Colllection
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theirr learning eenvironmentss with
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(challlenges as weell as successs stories), andd (b) their cu
urrent state reegarding dataa collection.
s and Acad emic Writing
Courrse 3 – Datta Analysis
This course assiisted teachers in analyzzing data th
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MA program
m they
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w clear that in order to cconduct theirr own researcch, further suupport is req
quired.
c
activitties around two
t
themes; a data analyysis theme, and
a an
Thereefore, we designed the course
acadeemic writing theme.
meeting in thee data analyssis theme wee illustrated how
h real dataa can be analyzed.
In eacch course-m
Folloowing each of
o these illusttrations, teacchers worked
d in teams to
o analyze theeir own data using
the illlustrated tecchnique, and to upload thheir analysis to the websiite, so that aall teachers will
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able tto learn from
m each other’s work. Thee academic writing
w
them
me activities w
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paralllel to the daata analysis theme
t
activitties. From th
he beginning
g of the seme
mester, the teaachers
were required too write chapters of thee final project report regarding
r
thheir research
h. We
w
each
h chapter, annd a templatte that
develloped a set of guidelinees to assist tteachers in writing
helpeed them folllow academ
mic writing conventionss. We also developed a peer feedback
proceedure in whiich each chaapter was succcessively reeviewed by three teacheers. Followin
ng this
first rround of reviisions, we – as course insstructors – prrovided anotther round off feedback on
n each
of thee final projecct report chap
pters.

Figure 1. Modeling and gradu
ually involv
ving teache
ers in the th
hree roles
througho ut the TaDR courses

Ornit Sagy, Yael Kali

91

Methods
This study is part of longitudinal research, still in-progress, which follows each year a new
cohort of teachers along the two years of the program. Currently, two cohorts of teachers have
completed the program and a third is in progress. Teachers complete a questionnaire at
beginning and final stages of their studies (pre and post). The questionnaire consists of 17 Likert
type and one open-ended question regarding the relevancy of various constructs to TPD. Table 1
shows the data which provided the source for the current report.
Table 1. The sets of data that were collected so far.

In this report we focus on findings based on the open-ended question that referred specifically to
the way teachers view the constructs "design" of TEL and "design-research" as relevant for their
TPD. The analysis of teachers' answers was based on Chi's (1997) approach for quantification
of qualitative data. Using a rubric developed especially for this study, each answer was assigned
a value between (-1) and (+1) for each of the constructs, which we refer to as their TPD
relevance index (Table 2).
Table 2. Rubric for analyzing the open-ended question

Findings and Discussion
Figure 2 shows teachers' views about the relevance of design and design-research to their
professional development, based on the open-ended question. The figure illustrates that at
preliminary stages of their participation in the program, teachers tended to value design of TEL
much more than design-research as a potential contributor to their TPD. Significant differences
were found for cohorts I and III (Mann-Whitney: U=102.5, P<0.005 for cohort I and U=64,
P<0.05 for cohort 3). These views changed dramatically towards the end of the program, for
cohorts I and II (yet to be studied for cohort III). In the post questionnaires teachers' sayings
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reveal the major change in their perceptions towards the relevance of design-research for TPD.
For example: "After getting to know the essence and purpose of design-research, I realized that
carrying out such research may upgrade the teacher's professionalism. Involvement in such
research empowers and intensifies the knowledge of teachers who integrate technology in their
teaching".

Average TPD Relevance index

1

0.5

0
Cohort I - pre*

Cohort II - pre

Cohort III - pre

"Pre"

Cohort I - post

Cohort II - post

"Post"
"Design of TEL"

"Design research"

Figure 2. Teachers' views on the relevance of design of TEL and
design-research for TPD
The contents of the answers, indicate that at preliminary stages of their participation in the
program, teachers tended to view design-research as an activity totally unrelated to their
everyday professional practices—an activity which is conducted mainly in the ivory tower of
the academia. For instance "Since this is a new field, it is important that researchers will find out
how people learn in an environment that integrates technology". In fact, some teachers even
view research and teaching as competing enterprises, as expressed in the following excerpt:
“Research and teaching are two contradicting skills, researchers are not necessarily skilled
teachers and vice versa”.

Conclusion
This study illustrates the power of TEL design-research for innovation in teachers' practice. We
believe that in an era in which teachers are increasingly adopting the role of design as part of
their practice (Laurillard, 2012), it is imperative that they will also develop a professional
identity that will encourage them and provide them with tools to analyze how their designs
impact learners, and thus enable them to modify their environments and embrace newer
technologies as they advance. The dramatic rise in teachers' views regarding the relevance of
design-research to their everyday professional practice in the current study indicates that the
TaDR approach was effective. By modeling and gradually involving teachers in the three roles
(mentor, TEL designer, and design-researcher) throughout the three courses, the teachers not
only developed the skills required to conduct a small-scale TEL design-research, but also
adopted a professional identity in which design-research plays a critical role.
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