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|Introduction

| |Explanation Writing Scaffolds

| |Reading Scaffolds |

The goal of the Carbon TIME project is to support students in developing
environmental science literacy through a six-unit curriculum focused on

carbon cycling at multiple scales.

In this study, we:

» Explored how literacy can be integrated into three-dimensional science

instruction.

» Worked with teachers to co-design literacy tools.
» Evaluated the enactment of those literacy tools in instruction.

|Prob|em Statement

Environmental science literacy consists of the ability:

« to participate in evidence-based discussions about socio-ecological

issues.

« to make decisions that are informed by science.

« To engage and make sense of uncurated (i.e., not developed for the
classroom) phenomena and uncurated media and texts that people

encounter in their lives.

As such, environmental science literacy includes literacy practices.
« These literacy practices are incorporated into the Next Generation
Science Standards (Wright & Domke, 2019).
The work of scientists and scientifically literate individuals includes literacy-
based practices (e.g., Latour & Woolgar, 1986).
Therefore, literacy needs to be incorporated into science instruction.
However, literacy is currently integrated through discrete strategies in many
classrooms (Moje et al., 2010). This type of integration does not support three-
dimensional figuring out of phenomena.
» For example, 70-85% of science teachers surveyed felt that vocabulary
should be introduced and defined at the beginning of a unit (Wilson,
Schweingruber, & Nielsen, 2015). Yet, this practice is negatively related to
student learning gains in middle and high school instruction (Lin, Frank, &

Anderson, 2019).
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[ Collaborative Explanation Writing Protocol ] [ Questions, Connections, Questions Reading Strategy ]

Approximate Time

Prior to lesson

Students fill out front side of Explanations Tool.

S minutes

Individually students will write their explanations.

5-10 minutes

Students share with other members of their groups.

Review small group sharing protocol. One person read their
explanations. Other students will ask clarifying questions. Then the
next student shares. During this time teachers should be moving from
group to group checking for understanding and asking clarifying
questions.

15 min

Small groups will create a group explanation using ideas from their
individual explanations

10 min

|Design Goal

The design goal of this work is to:

» Work with teachers to co-design tools that support students in the science
and literacy practices of writing explanations and reading science-related

texts.

The first time doing the small group explanations take some time to
come up with a list of what should be included in the explanations.

Once the list is created, have groups switch papers with another
group. As a group they need to read and mark of what the group has
included from the checklist. They also need to suggest ways to
improve their explanations.

List of suggested items included in explanations.

Addresses all three questions.

Names the transforming process(cs)

Defines the system (where is process occurring at)
Connects to the phenomenon (real life or prior experiences)
Uses key vocabulary appropriately

Organized logically to tell a story (has a topic sentence)
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We co-designed a protocol for
collaborative explanation writing
to support students in refining
their ideas.

This aligns with the theoretical
idea of situated leaning in which
learning occurs through practice

within community (Lave & Wenger,
1991).
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* The Questions, Connections,
Questions Reading Strategy engages
students in sensemaking around the
readings with their peers.

« The reading strategy serves as a
scaffold because it decomposes the
complex task of making sense of a
science-related reading into its
component steps (Quintana, 2004).

* Moreover, it aligns with the theoretical
idea of situated learning as students
will engage in the reading strategy with

£ auestions
1) What words or sontances woro hard o understand?

2) What questions do you have about them?

6 What now quostions do you have aftor reading this?

Sample Explanations
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|Methods

« The study is a design-based research project (Barab & Squire, 2004; Design-Based

Research Collective, 2003).

* This study aims to improve both classroom practice related to literacy

within three-dimensional instruction as well as the informing theory related
to students use of and production of disciplinary texts.

* The co-design occurred with two secondary science teachers from different

midwestern districts.

* The co-design started with a two-day professional development workshop at
the beginning of the summer and continued throughout the rest of the

summer.
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Gscussion and Future Work

. their peers (Lave & Wenger, 1991).

< Attention needs to be given to how to incorporate literacy into three-
dimensional science instruction at the secondary level in order to
support students in developing science literacy and environmental
science literacy. These tools are the beginning of such work.

< These tools are designed based on multiple theories of learning.
Consideration is needed around how these theories of learning work
together to support student learning.

« Current and future work is exploring how these tools work in
classrooms. Initial findings suggest that the tools promote increased
teacher attention to the literacy elements of science instruction and
support students’ literacy practices.
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