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ENHANCING TEACHER LEARNING OF

AMBITIOUS INSTRUCTION THROUGH
COLLABORATIVE DESIGN

Efforts to reform science education in the US emphasise the importance of engaging in the development
of explanations of natural phenomena in students’ learning. Discussing and evaluating ideas is a vital

component of this process. Thus, teaching practices that enhance student sensemaking through talk are
central to improved science education; this is a marked shift from traditional teaching, where the teacher
lectures about science explanations and then students do a lab to confirm what they have been told.

Researchers from Florida State University and Georgia State University are investigating how teachers

can be supported to develop the skills they need to adopt these instructional practices, in their research
and professional development project: Learning through Collaborative Design.

Learning Science by Talking Science

In science, scientific enquiry is propelled by the need to answer
questions — and this process follows a pattern where scientists
use evidence gathered from the natural world to construct
explanations for observed phenomena. Similarly, students
must be given opportunities to ‘figure things out’ in science if
they are to develop a rich understanding of scientific concepts.
In the classroom, this can be achieved through negotiations
between peers, joint attention, and shared engagement aimed
at constructing and critiquing ideas about an interesting or
vexing topic.

Imagine a classroom where students in small groups are
engaging in a lesson on natural and sexual selection and

the interplay between how these mechanisms shape
population traits. As you enter the room you observe students’
wonderment, frustration, joy, and even nervousness, as they
explore a dataset to develop an evidence-based claim about
what is happening and, most importantly, why it is happening.
These emotions arise because students are actively discussing
and grappling with one another’s ideas about what causes
colour variation in Venezuelan Guppies (a type of fish). Such
sensemaking discussions demonstrate how framing lessons
as a space for students to ‘figure things out’ can lead to deeper
engagement with scientific concepts.

This process is emphasised in the National Research Council’s
Framework for K-12 Science Education, developed in 2012 to
reform science education in the US from kindergarten to 12th
grade. Based on this framework, the Next Generation Science
Standards (NGSS) provide performance expectations that
integrate three dimensions of science learning.

The first of these dimensions involves ‘disciplinary core ideas’
- the key ideas in each of the disciplinary areas of science. The
second encompasses ‘crosscutting concepts’ - which help
students explore connections across the multiple disciplines
within the physical sciences, life sciences, Earth and space
sciences, and engineering. The final dimension is ‘scientific
practices’, which allow students to engage with the processes
scientists use to investigate the natural world. Exploring these
dimensions through sensemaking discourse can help students
build a robust and cohesive understanding of science over
time. By shifting the focus of science education from reaching
the ‘one correct answer’ towards the process used to generate
and evaluate ideas, students also develop transferable skills,
such as critical thinking.

But teachers often have minimal experience supporting
students to engage in ‘productive talk’ - that is discussions
centred on scientific knowledge generation and evaluation.
Further, many find it difficult to design instruction focused on
productive talk. If the goals of the NGSS are to be achieved,
teachers must be provided with the skills and tools they

need to achieve this ambitious science instruction. For many
teachers, this necessitates a fundamental shift in their thinking
and practice.

How to enhance teachers’ development in ambitious science
instruction is a topic being tackled by a team of science
education researchers and professional development experts
from Florida State University and Georgia State University. Their
National Science Foundation funded project, ‘Learning through
Collaborative Design - Professional Development’ (LCD-

PD), aims to investigate how a specific kind of professional
development activity - collaborative design - can support
teachers’ professional growth and provide them with the skills
and tools required to facilitate productive talk in their science
classrooms.
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‘If students are to understand science as a sensemaking activity
in which core ideas, scientific practices, and crosscutting
concepts are used in concert, the field must go beyond

simply providing new curricula for teachers, explains Project
Manager Dr Jennifer Schellinger. ‘Instead, new approaches

to professional development - approaches that promote
teachers’ learning about and enactment of productive talk - are
needed’

Collaborative Design as an Active Learning Tool

Well-designed professional development that supports
teacher learning is especially important when the instructional
practices they need to adopt are challenging and complex,
as is the case with the NGSS. To optimise their progress, the
LCD-PD team build on established principles of engaging
teachers in active learning. In particular, evidence highlights
the importance of involving teachers in the development

of curricular materials. ‘Collaborative design is situated in
real-world teaching contexts and positions teachers as active
content and pedagogical learners within the context of their
classrooms,’ says Team Leader Dr Sherry Southerland.

Previous research has predominantly focused on the
modifications that teachers make to the curricula. Relatively
little research has investigated how these curriculum design
activities, when occurring in collaboration with others,
contribute to changes in the knowledge, beliefs, and practices
of the participating teachers themselves. The team aims to
address this knowledge gap through the research component
of the LCD-PD project. ‘We aim to understand if and how
teachers’ engagement in collaborative design of science
lessons shapes their learning and enactment of those lessons,
explains Dr Southerland.

The lessons designed by teachers participating in LCD-PD

are structured around strategies that position students to
actively engage with challenging questions about the natural
world. Additionally, teachers are introduced to the importance
of embedding this strategy in their instructional practices.

Dr Southerland says, ‘The lesson design and instructional
practices revolve around the idea of using vexing questions
about natural phenomena to get students to deeply engage in
“figuring things out” through productive talk in the classroom,
and in that process, they learn the role evidence plays in
knowledge construction in science’

The Project

During the first phase of the LCD-PD project, the team designed,
implemented, and refined the professional development in

two school districts across the academic years of 2018/19 and
2019/20.

Teachers initially took part in a six-day professional
development course during the summer, where they
collaborated with a community of teachers and LCD-PD
facilitators to explore the role of productive talk in science
learning, to examine strategies that support this kind of
discourse in science classrooms, and to design science lessons
centred around these strategies. Subsequently, teachers
participated in multiple cycles of designing, implementing, and
evaluating lessons across the school year. The structure of each
cycle aimed to provide teachers with sufficient time to practice
their new skills and tools, examine their teaching practices
closely, and reflect on their development.

The core focus of the design sessions is to help teachers ensure
that lessons move beyond superficial skills and activities, and
instead, effectively engage students with productive talk and
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scientific sensemaking. In post-teaching analysis sessions,
teachers were given the opportunity to contrast different

strategies to support student discourse and reflect on factors
contributing to productive talk in classrooms.

Findings from the first phase of the project identified
effective design principles for professional development
that help teachers refine their practice. These principles
included attending to the kinds of activities that make up
the professional development, streamlining these activities,
modelling best practices, and providing balance between
the doing and reflecting on practice. Indeed, when teachers
were positioned as ‘content learners’ before they reflected
on activities as ‘teacher learners’, their level of engagement
increased.

Further, the LCD-PD team examined participating teachers’
classroom instruction around lessons they had collaboratively
designed during the professional development. They identified
key components that maintain high-level student thinking

and sensemaking throughout the trajectory of a science
lesson. These components require that the lesson begin with a
rigorous task and that the teacher continually presses students
to provide contributions across the arc of the lesson.

Critically, a rigorous task alone is not enough - the alignment
of a teacher’s practice and pedagogical views with reform
instruction has a considerable influence on classroom learning
opportunities. For instance, even when curricular materials
have the potential to engage students with concepts, ideas,
and practices to encourage productive discussions, small
instructional moves rooted in a teacher’s views on teaching
have the power to position students’ understanding of
science away from a sensemaking endeavour and towards
the accumulation of previously-developed knowledge. These
findings demonstrate how shifts in teacher practice as well as
their thinking are central to effective educational reforms.

The teachers participating in the first phase of LCD-PD continue
to be supported into the second and third years of the project.
‘This follow-up will provide the teachers with extended support

and will contribute empirical insights regarding the value of
long-term professional development support on teachers’
adoption of and developing expertise around fostering

productive talk in science classrooms, says Dr Schellinger.

Next Stages: The Field Study

The next phase of LCD-PD, a field study, will compare the LCD-
PD model developed during the first phase of the project with
two other treatments. One of these treatments is a Learning
through Participation in Classroom Activity professional
development (LPCA-PD) model and the second is a Results-
Based professional development model, which will function as
the control group. All models support teachers’ learning of the
skills and knowledge necessary to implement the NGSS.

The LCD-PD group emphasises collaborative design and
revision of curricular materials, while the LPCA-PD group
engages in cycles of teaching and analysing without
modification to the materials or engaging in collaborative
lesson design with peers. Otherwise, the structure and content
of the professional development provided to the groups will
be kept consistent. Because both professional developments
focus on promoting effective productive talk, the inclusion of
a control group will allow the researchers to better understand
the influence of collaborative design on teachers’ learning and
practices. The Results-Based control group will not receive any
professional development associated with the project until
the field study is complete, and instead their normal teaching
around the lesson topics covered by the LCD-PD and LPCA-PD
groups will be evaluated.

Although the final phase of the LCD-PD project has been
delayed due to COVID-19, the researchers have already

contributed valuable information to the science education
community through presentations, papers, and academic
posters. Ultimately, the professional development strategies
devised as part of their LCD-PD project could help teachers
across the US gain the skills and knowledge they need to keep
up with science education reforms and provide high-quality
instruction to their students.
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