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Chapter 1
Collaborative Curriculum Design
in Teacher Teams: Foundations

Joke Voogt, Jules Pieters, and Natalie Pareja Roblin

Introduction

A curriculum is a plan for learning (Taba, 1962) in which goals and content for
teaching and learning are organized in a particular way (Walker, 2003). Such a plan
for learning is often reflected in concrete curriculum materials. What goals and con-
tent are worth teaching, because of their relevance for students and society, is a core
curriculum question (Tyler, 1949). Answers to this question include views on the
heritage of the past and the aspirations for the future (Williamson, 2013). Discourse
on the substantive perspective of curriculum is thus an important part of curriculum
as a field of study, in particular in our present times of rapid changes in the labour
market and the rapid production of knowledge. However, according to Stenhouse
(1975), what is essential for curriculum study is not only discourse about what
needs to be taught and learned, but also (and primarily) developing an understand-
ing of the relationship between curriculum as intention and as reality. This implies
that we need to understand the processes involved in curriculum design and imple-
mentation. The focus of this chapter is on these processes. Specifically, we are
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particularly interested in the ways teachers are involved in the processes of design-
ing and implementing curricula.

As many recent curriculum innovations result in disappointing outcomes (e.g.,
Alexander & Flutter, 2009; Haug, 2003; Niederhauser et al., 2018), Stenhouse’s
argument is still relevant today. There is a need to better understanding how to real-
ize sustainable implementation of curriculum innovations. Curriculum design, as an
important subdomain of curriculum study, aims at bridging the gap between cur-
riculum intentions and implementation. In other words, it is the study of how to
make curriculum innovations work in practice. Curriculum design is an iterative
process, in which knowledge about design procedures and knowledge about indica-
tors of curriculum quality is intertwined with socio-political interests and the reali-
ties of many different stakeholders, teachers in particular. Scholars increasingly
agree that the process of curriculum design needs to be understood as a process of
systemic change (Fullan, 2008; Van den Akker, 2003). From this perspective cur-
riculum is far more than a simple plan for learning. Curriculum is a social cultural
practice, which meaning progresses through the active involvement of teachers and
other stakeholders in design - and action research.

This book starts from the premise that teachers are core stakeholders in curriculum
innovation and in the complex process of curriculum design because, as Fullan
(1991) has stated, in the end, ‘educational change depends on what teachers do and
think — it’s as simple and complex as that” (p. 117). We argue that teachers’ active
involvement in curriculum design is a promising avenue for bridging the gap
between curriculum intentions and reality, because it offers opportunities for teacher
learning and develops a sense of ownership in teachers for the curriculum innova-
tion at stake (Penuel, Fishman, Yamaguchi, & Gallagher 2007; Voogt et al., 2011,).
Therefore, curriculum design that contributes to the effective and sustainable imple-
mentation of curriculum innovations is related to and closely dependent on teach-
ers’ professional learning.

In this first chapter we set the stage for the research presented in this book. We
consider curriculum design and teacher learning as interdependent. Thus, the inter-
action between teachers and curriculum is central in the way curriculum is under-
stood throughout the studies presented in the book. In the subsequent section we
discuss how views on the curriculum design process have evolved, and consider the
roles for teachers in these different views on curriculum design. Next, the focus is
on the relationship between teachers and the main outcome of curriculum design,
the curriculum materials. In the final section of this chapter, these two perspectives
(i.e., curriculum design processes and outcomes) are brought together. Because
effective teacher professional development is situated and collaborative in nature
(e.g., Penuel et al. 2007; Putnam & Borko, 2000; Voogt et al., 2015), we elaborate
on the theoretical conceptualizations underlying collaborative curriculum design in
teacher teams.
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Roles for Teachers in Approaches to Curriculum Design

Based on an extensive study of the practice of educational design, Visscher-Voerman
and Gustafson (2004) distinguished four paradigms that guide curriculum design
processes: the instrumental paradigm, the communicative paradigm, the artistic
paradigm, and the pragmatic paradigm. The first three of these paradigms are
grounded in theoretical views about curriculum and curriculum design and the
fourth, the pragmatic paradigm, emerged from the field of software engineering.
While analysis, design, development, implementation and evaluation (ADDIE) are
all essential elements of the design process across these four paradigms, their spe-
cific sequence as well as the types of design activities involved differ (Visscher-
Voerman & Gustafson, 2004). In this section, we discuss teachers’ role in the
curriculum design process in each of these four paradigms and add some recent
views and elaborations.

The instrumental paradigm is embedded in prescriptive theories. Prescriptive
theories deal with questions about how to design the best possible curricula (Marsh
& Willis, 2003). These theories focus on the development of heuristics that guide a
high quality design process. Tyler’s approach to curriculum design is a classical
example (Tyler, 1949). He shifted the discussion from what teachers should do
(teacher behaviour) to what students should learn (student behaviour). Tyler formu-
lated four basic questions a curriculum designer must answer: (1) what is the pur-
pose of education, resulting in the selection of objectives; (2) how to select learning
experiences that foster the attainment of the objectives; (3) how to organize these
learning experiences and (4) how to evaluate them on their effectiveness. Answers
to these questions may be sought in philosophy, psychology, and from subject spe-
cialists. In addition, students’ test results can help to diagnose needs and determine
the outcomes of education. Tyler’s approach is characterized as rational-linear, and
is used for curriculum design at the school level, as well as for large-scale curricu-
lum design and projects that are initiated outside the school. In Tyler’s view, the
teacher was responsible not so much for the ends of the curriculum (the purpose
and the selection of objectives), but for the means (the selection and organization of
learning experiences) (Clandinin & Connelly, 1992). Taba, another representative
of the rational-linear approach, saw teachers as the ones who provide a supportive
environment for learning (Marsh & Willis, 2003). Visscher-Voerman and Gustafson
(2004) found that professional curriculum designers following the instrumental
paradigm tried to get a clear picture of the needs of their clients as a first step in the
design process (analysis), often with a focus on the needs of the end users (mostly
students). Design and development activities focused on the creation of the prod-
ucts. Evaluation of the design often occurred only when the products were about to
be finished and during implementation with users; the main concern of designers



8 J. Voogt et al.

adhering to the instrumental approach was how end users (often students) used the
products. In their view, teachers mediated the designed materials. In Chap. 2, Pareja
Roblin and McKenney discuss teachers’ involvement and roles in projects based on
the Research, Development & Diffusion (RD&D) model, which represents a spe-
cific form of a rational-linear approach to curriculum design. In summary, in the
instrumentalist paradigm, teachers are seen above all as implementers of curricu-
lum; but, having said that, there is room for teachers to actively design learning
experiences, possibly by making use of externally developed curriculum products.
McKenney, Kali, Markuskauskaite, and Voogt (2015) analysed how teachers can be
supported in technology-rich lesson design from an instrumental paradigm per-
spective. They identified powerful design heuristics that may help teachers design
technology-rich lessons.

The communicative paradigm is rooted in descriptive theories about curriculum
design (Marsh & Willis, 2003). Descriptive theories study what people actually do
when they design curricula and are particularly concerned with how people arrive at
answers. These theories are concerned with how decisions are made in the curricu-
lum design process and provide a deep understanding of the complexity of the
design and development process. Walker’s (1971) deliberative approach to curricu-
lum design is a prominent example of the communicative approach. He studied the
decision-making processes taking place in large-scale curriculum design projects
and found that the personal beliefs and values of those involved influence the cur-
riculum design and development process. Walker argued that these values and
beliefs need to be acknowledged and become explicit. In his view, curriculum
design was basically a process of negotiation among key stakeholders. He proposed
beginning with a platform for open discussion of ideas about the design task among
all those involved, with the aim of reaching shared understanding and consensus.
Only then could deliberations about concrete courses of action and design decisions
occur. The transition from the platform of ideas to the phase of curriculum delibera-
tions was fluid. Deliberations led to core decisions, which informed the design.
Visscher-Voerman and Gustafson (2004) found that in a communicative approach,
curriculum design is not seen as only the responsibility of professional designers,
but that major stakeholders are often invited as co-designers. Other authors have
also emphasized the importance of developing shared understanding about the
design task among stakeholders, such as teachers. For example, McKenney et al.
(2015) discussed how important it is to understand how teachers design and what
their thinking is, in order to be able to provide them with appropriate support during
the design process. Other studies in this book address the importance of a shared
understanding of the design task by teacher designers (e.g., Handelzalts in Chap. 9
and Huizinga, Nieveen, & Handelzalts in Chap. 10). Kessels and Plomp (1999)
reported about the importance of a relational (communicative) approach in curricu-
lum design for realizing external consistency. External consistency refers to a shared
understanding by the main stakeholders involved of the problem that needs to be
solved in the curriculum design process. Their study showed that such shared under-
standing contributed to teamwork and active involvement in the implementation of
the problem solution. Albashiry (Chap. 19) and Akomaning (Chap. 6) in this book
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confirm the importance of external consistency in collaborative teacher design.
Walker’s views have also been used in smaller curriculum design studies. For exam-
ple, Boschman, McKenney, and Voogt (2014) used Walker’s approach to analyse the
design talk of kindergarten teachers when designing technology-rich activities to
foster early literacy. They found that pedagogical practical considerations guided
the design decisions of kindergarten teachers, and not so much up-to-date subject
matter knowledge. To conclude, in a communicative approach to curriculum design
the knowledge, beliefs and values of major stakeholders about the design task are
shared and efforts are undertaken to reach consensus. Teachers are actively involved
as major stakeholders in the design process, either as co-designers (in large-scale
projects) or collaborating in a teacher team to design school-based curriculum
innovations.

The essential starting point in the artistic paradigm is the individual process of
construction of meaning, often based on the expertise and experience of the con-
noisseur (Visscher-Voerman & Gustafson, 2004). In essence, this paradigm can be
assumed to be rooted in the theory of situated cognition (Greeno, 2011; Greeno
et al., 1998; McKenney et al., 2015). This theory claims that knowing is rooted in
social activities, context and culture. This view leads to questions such as how and
why the curriculum has developed as it has and how it could be developing (Marsh
& Willis, 2003). Eisner is a well-known representative of the artistic paradigm. He
emphasized the artistry of curriculum making and emphasized that the curriculum
is not static but dynamic, and constructed and reconstructed by those who enact it
(Marsh & Willis, 2003). Eisner does not differ much from Tyler with regard to what
must be addressed when designing curriculum, but in contrast to Tyler he did not see
the design process as a linear process, but as an open-ended process in which means
and ends are interdependent (Marsh & Willis, 2003; Visscher-Voerman & Gustafson,
2004). Eisner emphasized the complexity and the unexpected character of curricu-
lum design and realized that in the end it is the teacher who decides what is being
taught. In the artistic paradigm the teacher as designer of curriculum brings in his
practical knowledge, his ‘wisdom of practice’, which is often implicit and tacit
(Shulman, 1986). McKenney et al. (2015) argued teachers’ who are designing need
a basic understanding of what design and development work entails facilitates the
design process. Huizinga, Nieveen, and Handelzalts (see Chap. 7) discuss the need
for and scope of teacher design expertise. Thus, it seems important that teachers
who are involved in design and development practices learn to make their knowl-
edge explicit and relate it to the specific activities that are involved in curriculum
design processes.

Finally, we briefly discuss the pragmatic paradigm. The basic interest of this
paradigm is whether the design works in practice and is found useful by the end
users (Visscher-Voerman & Gustafson, 2004). The pragmatic paradigm emerged
from the practice of software engineering. Because of the increasing use of educa-
tional software in education, the pragmatic paradigm has increasingly influenced
recent curriculum design practices (e.g., Schmidt & Fulton, 2016; Veletsianos, Beth,
Lin, & Russell, 2016). An important characteristic of this approach is the limited
attention to analysis, and the quick turn-around of prototypical products that are
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formatively evaluated by end users (Tripp & Bichelmeyer, 1990). It is a highly itera-
tive approach, which leads incrementally to the final design. These prototypical
products provide a concrete visual image of the innovation that is being developed
at an early stage of the design process. The deliberations about these prototypes
with teachers are important not only because of their knowledge of practice, but also
because in this way teachers actively participate in the design process. Cober, Tan,
Slotta, So, and Konings (2015) showed how teachers acted as co-designers through
commenting on prototypes and, in this way, actually contributed to the design of the
final product.

This section shed light on teacher roles in curriculum design. Four approaches to
curriculum design processes have been discussed. The instrumental paradigm, as
advocated by Tyler, has proved to be helpful in curriculum design processes because
it contributes to the quality of the design — also referred to as internal consistency
(Kessels & Plomp, 1999). In this paradigm the role granted to teachers is limited to
the implementation of the curriculum. The instrumental paradigm falls short in not
recognizing curriculum design as a process of interaction and negotiation. This
notion is much better recognized and acknowledged in the other three paradigms,
which have explicit and active roles for teachers as major stakeholders in curricu-
lum design. Such an active role for teachers is important, not only because consen-
sus and shared understanding about what the curriculum comprises is needed for the
implementation of the curriculum, but also because teachers’ wisdom of practice
results in curricula that are more realistic and practical to implement. In addition,
teachers’ active role in curriculum design contributes to their professional learning,
and both curriculum design and teachers’ professional learning determine the qual-
ity of implementation of a curriculum innovation.

The Interaction Between Teachers and Curriculum Materials

In the previous section we reviewed the roles teachers typically have in various
approaches to curriculum design. In this section we shift our attention to the interac-
tion between teachers and the tangible outcome of the design process: curriculum
materials. Curriculum materials are often considered an important means in realiz-
ing curriculum innovation, because they provide concrete support and suggestions
for the enactment of the curriculum in classroom practice (Brown, 2009; Carlson &
Anderson, 2002; Carlson, Davis, & Buxton, 2014).

Curriculum materials are tools that mediate teachers’ activity in the classroom
and can afford, but also constrain, the teacher’s actions (Brown, 2009). The primary
function of curriculum materials is to support teachers in enacting the curriculum.
However, it is the teacher who decides how to use the materials. The teacher-
curriculum encounter is a complex one. Ben-Peretz (1990) distinguished between
the objective and the subjective interpretation of curriculum materials. The objec-
tive interpretation refers to the use of the materials as intended by the curriculum
designers, while the subjective interpretation refers to the interpretation of
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curriculum materials by the teacher. The objective interpretation suggests that cur-
riculum materials are used faithfully and serve as a means in realizing curriculum
implementation. The underlying assumption is that the curriculum is fixed and
should be implemented with high fidelity. In the subjective interpretation, curricu-
lum materials are seen as embodiments of the potential of curriculum, which may
be realized through teacher interpretation and professional imagination (Ben-Peretz,
1975). The subjective interpretation perceives curriculum materials from the per-
spective of teachers’ active interpretation and work with curriculum materials
(Brown, 2009; Remillard, 2005), and depends on experience, beliefs and context.
This perspective allows for mutual adaptation and an enactment perspective on cur-
riculum. Mutual adaptation refers to the evolution of the curriculum through the
mutual learning and reshaping of the curriculum by designers and teachers (cf.
Dede, 2006). The enactment perspective sees the teacher as a curriculum maker
(Clandinin & Connelly, 1992), with regard to both the design and the implementa-
tion of curriculum.

Brown (2009) advocated that curriculum materials should no longer be designed
as one-size-fits-all documents, but that they should be designed to support different
modes of use by teachers. The need for this was confirmed in a study of Shawer
(2010), who studied how experienced teachers interpreted and used curriculum
materials. She found three types of relationships teachers had with curriculum
materials: developers, makers and transmitters of curriculum. These three positions
aligned well with a mutual adaptation, enactment or fidelity perspective on curricu-
lum implementation (Snyder, Bolin, & Zumwalt, 1992). In each position, the teach-
ers used specific strategies to cope with curriculum innovations and use curriculum
materials. Most teachers in her study were curriculum developers. They adapted,
expanded and supplemented the curriculum when they saw a need. They did that by
using the curriculum materials as a framework for their teaching, adapting or skip-
ping parts of the materials and using other sources when needed. Curriculum mak-
ers started with a needs analysis, designed their own curriculum materials and
evaluated them. They referred to the curriculum, more than to specific curriculum
materials, as the basis for their decisions. Finally, curriculum transmitters strictly
followed the curriculum materials. Similar findings were observed in a study by
Remillard and Bryans (2004). Thus, teachers display different relationships with
curriculum materials, yet little is known about why these relationships differ and
how they may impact teacher practices and student learning.

Well-designed curriculum materials help teachers to enact the curriculum as
intended. However, research has shown that many textbooks and teacher guides
often fail to help teachers understand the rationale behind the suggestions they offer
for teaching and for monitoring student progress (Ball & Cohen, 1996; Valencia,
Place, Martin, & Grossman, 2006). A strand of studies has focused on the potential
of curriculum materials to help teachers to better understand the curriculum innova-
tion and to provide them with specific support for enacting essential, but vulnerable
elements of the curriculum innovation (Ball & Cohen, 1996; Davis & Krajcik, 2005;
Van den Akker, 1988). The assumption underlying these studies is that curriculum
materials designed with this purpose in mind can foster teacher learning and
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contribute to the implementation of curriculum innovations. Findings have shown
that such curriculum materials indeed help teachers to change their teaching prac-
tice and provide a successful experience when teaching the innovative curriculum
(e.g., Davis, Palincsar, Smith, Arias, & Kademian, 2017; Pareja Roblin, Schunn, &
McKenney, 2018; Schneider & Krajcik, 2002; Van den Akker, 1988). However,
researchers in this strand have also acknowledged that materials alone are not
enough to realize the sustainable implementation of curriculum innovations. To
have an impact on teacher behaviour and student learning in the long run, teachers’
active involvement in their own professional learning is needed, so that they can
adapt materials to their specific context and needs, based on an understanding of the
intentions of the curriculum (Davis et al., 2017; Schneider, Krajcik, & Blumenfield,
2005; Thadani, Cook, Griffis, Wise, & Blakey, 2010).

Theoretical Conceptions Underpinning Collaborative
Curriculum Design in Teacher Teams

In the two previous sections we discussed different roles for teachers in the process
of curriculum design and we elaborated on the interaction between teachers and the
product of the design process, the curriculum materials. In this section we discuss
the importance of teacher involvement in curriculum design to produce curriculum
materials that support curriculum implementation. Based on theoretical concep-
tions, we argue that collaborative curriculum design in teacher teams is essential for
bridging the gap between curriculum intentions and realization, and for realizing a
curriculum innovation with an important additional effect: teacher learning. Our
work on collaborative design in teacher teams is informed by sociocultural theories
about teacher learning and change. Three elements characterize these theories:
learning is mediated through activity, learning is social in nature, and learning is
situated and culturally embedded. Below, we elaborate on each of these elements.
Curriculum design is characterized by the development of concrete curriculum
materials through active discourse. The joint feature of these materials is that they
incorporate a plan for learning (Taba, 1962) that is the result of negotiation among
involved stakeholders. These negotiations take place when teachers collaboratively
design curriculum for targeted learners with specific objectives and content. The
two basic elements of curriculum design, materials (tools) and discourse (speech),
make curriculum design capable of being seen as a mediated activity (Vygotsky,
1978). Vygotsky (1978) argued that such mediated activity, the interaction between
the curriculum materials (tools) and the articulated reflection on the purpose of the
materials through discourse (speech), leads to learning. Thus, when teachers are
actively involved in the process of curriculum design they develop a relationship
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with the curriculum through the curriculum materials that leads to teacher learning
(Brown, 2009; Remillard, 2005).

The importance of collaboration between teachers during the design process is
grounded in the social nature of the learning that takes place in collaborative design.
Wenger (1998) introduced the concept of community of practice for a group of
people with shared interests in a specific domain. As a community, they develop
joint perspectives by sharing knowledge and experiences in solving problems they
encounter, and they learn from each other in this process. Collaborative design in
teacher teams is an example of a community of practice. During the process of col-
laborative curriculum design, teachers need to solve problems and make decisions
(Walker, 1971). They need to articulate their (often tacit) practical knowledge
(Verloop, Van Driel, & Meijer, 2001; Shulman, 1986) in order to develop a shared
understanding of the problem and its possible solution. This process of interpreta-
tion and negotiation is not linear but iterative in nature, and leads to individual and
collaborative learning (Clarke & Hollingsworth, 2002; Greeno, 2011; Wenger,
1998). Voogt et al. (2011) have shown that the interaction of teacher design teams
with the external expertise brought in by a facilitator positively contributes to the
quality of the design and to teachers’ learning. Such external expertise can also take
the form of existing curriculum materials, which can serve as examples to support
teams of teachers in articulating their understanding of the innovation and the design
task (Binkhorst, Poortman, & Van Joolingen, 2017). The importance of external
expertise relates to Vygotsky’s (1978) notion of the ‘zone of proximal develop-
ment’; a concept that Vygotsky (1978) used to describe the interaction between
learning and development. In his view, learning takes place when actual develop-
ment expands through interaction with experts and peers who bring in new knowl-
edge. This notion of the ‘zone of proximal development’ is also relevant when to
understand teacher learning when they interact with curriculum materials. Studies
on effective professional development confirm the importance of collaboration for
teacher learning (Garet, Porter, Desimone, Birman, & Yoon, 2001; Whitcomb,
Borko, & Liston, 2009).

The theory of situated cognition (Greeno, 2011; Greeno et al., 1998) postulates
that the behaviour of individuals can be understood from the behaviour of the social
system to which the individuals belong. Hence, the behaviour of individual teachers
is deeply embedded in the system called school (Sarason, 1996). The school as a
social system for the teacher becomes reality in the specific contextual experiences
of a specific teacher as well as in the accumulated experiences of all teachers. What
a teacher brings to the design process is thus mainly determined by the specific and
universal demands, opportunities and constraints of the school (Janssen, Westbroek,
Doyle, & Van Driel, 2013). This situative view implies that teacher learning and
change through curriculum design can only be meaningful when the culture and
context of the school are an integral part of the process. We argue that the process of
collaborative curriculum design by teachers is, by its nature, culturally embedded
and situated, and therefore offers a perfect environment for teacher learning.
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Teachers bring their knowledge and experience to the design process, they negotiate
solutions for the design problems they face, they develop concrete curriculum mate-
rials and they (ideally) formatively evaluate these (interim) products through imple-
menting them in their teaching practice. These specific characteristics of
collaborative curriculum design thus guarantee a learning process that is situated
and culturally embedded. Several studies reflecting on effective characteristics of
teacher professional development have pointed to the importance of embedding
teacher learning in actual teaching practice (e.g., Borko, 2004; Darling-Hammond,
Wei, Andree, Richardson, & Orphanos, 2009; Penuel et al. 2007; Putnam & Borko,
2000).

Teacher learning and the consequent change processes taking place in
collaborative curriculum design activities are cyclical in nature. This type of learning
is captured in the model of expansive learning proposed by Engestrom (2006).
According to this model, the learning and change process consists of a sequence of
epistemic actions, going from questioning aspects of the existing practice, to
analysing the situation, modelling alternatives in a visible and transmittable medium,
examining the model, experimenting with it to grasp its actual contour and possible
limitations, implementing the model with enrichments and conceptual extensions,
and then reflecting on the process and consolidating it toward becoming a stable
form of new practice (Engestrom & Sannino, 2010). This process, when done
collaboratively, brings about agency that is both collective and distributed. Expansive
cycles correspond to a learning process that includes both internalization and
externalization. When teachers are designing new curriculum or new learning
activities, they need to engage in reflective analysis of what exists (internalization)
and to design and implement new models (externalization). Thus, in collaborative
curriculum design, teachers have a key role in curriculum design and innovation. On
the one hand, they are participating in a social learning process that has an impact
on their professional learning and on their sense of ownership of the innovation. On
the other hand, they realize a high quality curriculum innovation through their
participation as a community in a collaborative design process that aims at the
design of curriculum materials that are relevant, consistent, feasible and effective
(Nieveen, 2009).

This Book

In this book, we present studies that start from the perspective that teachers are
curriculum makers who actively design curriculum in collaboration with colleagues.
The conceptualizations above have shown that both the process and products of
curriculum design may contribute to teacher learning. We also showed that through
their active involvement in shaping curriculum materials, teachers assume agency
for how the materials transform their teaching and may contribute to student
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learning. When teachers collaboratively design curriculum, they share this agency.
Voogt et al. (2015) used the term shared transformative agency to describe this
process. They argued that teacher involvement in collaborative curriculum design
increases the chance that teachers as a team develop ownership for the design and
that shared responsibility contributes to sustainable implementation of the design in
classroom practice. The contributions in the present book aim to deepen our
knowledge of collaborative curriculum design in teacher teams and its impact on
teacher learning and sustainable curriculum implementation.
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