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Argument-Driven Inquiry
Stages of Argument-Driven Inquiry
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The argument-driven inquiry (ADI) instructional model consists of eight stages (Figure 2)
designed to increase science proficiency by engaging students in the practices of science.
Thus, the laboratory investigation becomes more “authentic,” including a chance for students
to interpret findings from student-designed investigations through creating an explanation
for them and arguing this explanation with their classmates. Feedback and guidance are
built into the model in such a way that all four areas of science proficiency (as described in
the “Introduction” section of this book) should improve over the school year in classes that
regularly engage in ADI. Each of the eight stages is described in detail in this chapter.
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FIGURE 2

Stages of the argument-driven inquiry instructional model
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Stage 1: Identify the task and the guiding question.
Small groups of students then …
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Stage 2: Design a method and collect data
Groups then …
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Stage 3: Analyze data and develop a tentative argument
Each group then shares its argument during an …
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Stage 4: Argumentation session
The teacher then leads an …

If needed,
groups can …

Collect additional data or
reanalyze the collected data

The teacher then leads an …

Stage 5: Explicit and reflective discussion
Individual students then …

Stage 6: Write an investigation report
The report then goes through a …

Stage 7: Double-blind group peer review
Each student then …

Stage 8: Revises and submits his or her report
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The ADI instructional model encourages student interactions at multiple stages that
require students to participate in complex literacy and discourse practices. This model
provides teachers with a method for addressing standards identified in the Common Core
State Standards in English language arts (CCSS ELA) and mathematics (CCSS Mathematics)
(NGAC and CCSSO 2012). However, students in many classrooms may not be fully
equipped or have familiarity with the specific kinds of literacy and discourse practices
present in the ADI instructional model. Therefore, in the following sections, once the
activities of a particular stage are described, we identify some general strategies you can
use to help students with literacy challenges. These ideas have been developed during
the original research project and through our continued work with multiple groups of
teachers around the country. These suggestions are general and may not necessarily be
appropriate for your particular group of students and the accommodations they require.
We strongly encourage you to seek out more specific assistance for these challenges from
your colleagues at your school, including English teachers and literacy coaches.
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Stage 1: Identification of the Task and the Guiding Question; “Tool Talk”
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In the ADI instructional model each lab activity begins with the teacher identifying a
phenomenon to investigate and offering a guiding question for the students to answer.
The goal of the teacher at this stage of the model is to capture the students’ interest and
provide them with a reason to complete the investigation. To aid in this, the teacher
should provide each student with a copy of the Lab Handout. The handout includes a brief
introduction that describes a puzzling phenomenon or a problem to solve and provides a
guiding question to answer. This handout also includes information about the medium
students will use to present their argument (e.g., a whiteboard), some helpful tips on how
to get started, and the criteria that will be used to judge argument quality (e.g., the sufficiency of the explanation and the quality of the evidence). At the middle school level, it is
important for the teacher to carefully clarify each section of the handout and the investigation’s expectations out loud and to answer questions on each section.

©

H

For students who experience challenges with reading scientific and technical texts, we
recommend that you use reading comprehension strategies to help them during this stage.
Such strategies can include “decoding” processes, which typically involve students making notations on a document to highlight certain elements. A simple decoding strategy
could include having students underline the text that describes concepts related to the
activity in the lab investigation, put a box around information that can help them design
their investigation, and circle unfamiliar terms in the text. They can use the left margin
space for writing notes and the right margin space for writing questions. This decoding
process can also be done while students are reading the text out loud.
It is also important for the teacher to hold a “tool talk” during this stage, taking a
few minutes to explain how to use specific lab equipment, specific indicators, computer
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simulations, or software to analyze data. A tool talk is needed because students are often
unfamiliar with lab equipment; even if they are familiar with the equipment, they will
often use it incorrectly or in an unsafe manner. A tool talk can also be productive during
this stage because students often find it difficult to design a method to collect the data
needed to answer the guiding question (the task of stage 2) when they do not understand
how to use the available materials. The teacher should also review specific safety protocols
and precautions as part of the tool talk.
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Once all the students understand the goal of the activity and how to use the available
materials, the teacher should divide the students into small groups (we recommend three
students per group to allow for optimal engagement) and move on to the second stage of
the ADI model.
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Stage 2: Designing a Method and Collecting Data
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In this stage of the ADI model, small groups of students work together to (1) develop
a method that they can use to gather the data needed to answer the guiding question
and then (2) carry out the method. This stage also includes a review of relevant safety
compliance procedures (personal protective equipment, etc.). How students complete
this stage depends on the nature of the investigation. Some investigations call for groups
to answer the guiding question by designing a controlled experiment, whereas others
require students to analyze an existing data set (e.g., a database, information sheets). To
assist students with the process of designing their method, the teacher can have students
complete an investigation proposal. These proposals guide students through the process
of developing a method by encouraging them to think about what type of data they will
need to collect, how to collect it, and how to analyze it. We have included three different
investigation proposals in Appendix 3 (p. 361): Investigation Proposal A or Investigation
Proposal B can be used when students need to design a method to test alternative explanations or claims; Investigation Proposal C can be used when students need to collect systematic observations and do not need to design a method to test alternative explanations
or claims. The proposals also provide scaffolding to help structure and support students’
discussion. Further assistance for students with lower reading and writing ability could
include sentence starters for each section of the investigation proposal.
Stage 2 engages students in the scientific practices of interacting directly with the
natural world (or data drawn from the natural world), using appropriate tools and data
collection techniques, and learning that empirical work is not always straightforward—it
is an often-ambiguous task that requires adjustments and further data collection as the
investigation proceeds. Stage 2 also provides the opportunity for students to see that not
all methods are created equal and that some methods work better than others. It is the
phenomenon itself and the nature of the question about it that determine how a method is
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used during a scientific investigation. Stage 2 is complete when students have gathered all
the data they need to answer the question.

Stage 3: Data Analysis and Development of a Tentative Argument

ow

nl

ow

Ed

uc

The third stage of the instructional model calls for students to develop a tentative argument in response to the guiding question. Each group needs to be encouraged to first “make
sense” of the data, measurements, and/or observations collected during stage 2. Once the
groups have analyzed and interpreted their data, they can then create their argument. The
argument consists of a claim, the evidence they are using to support their claim, and a justification of their evidence (Figure 3). The claim is their answer to the guiding question. The
evidence consists of the data (measurements or observations) they collected, an analysis of
the data, and an interpretation of the analysis. In life science, data are commonly analyzed to
identify (a) a trend over time, (b) a difference between groups or objects, or (c) a relationship
between variables. Students must interpret data in light of the research question, the nature
of their study, and the available literature. The justification of the evidence is a statement that
defends their choice of evidence by explaining why it is important and relevant, making the
concepts or assumptions underlying the analysis and interpretation explicit.

FIGURE 3
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Framework for the components of a scientific argument and criteria for evaluating the merits of
the argument

A Scientific Argument
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The Claim

A conclusion, explanation, conjecture, model,
principle, or other answer to a research question
Supports or
refutes…
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Must be consistent
with…

The Evidence

Data or findings from other studies that have been
collected, analyzed, and interpreted in a way that
allows for an appraisal of the claim
Defended
with…

A Justification of the Evidence

Empirical Criteria
• The amount of evidence is sufficient.
• The method used to collect the data was
appropriate and rigorous.
• The method used to analyze the data
was appropriate and sound.

Theoretical Criteria
• The claim contributes to our
understanding of the natural world.
• The claim is consistent with current
theories and laws.
• The interpretation of the data analysis is
consistent with current theories and laws.

A statement that explains the importance of the
evidence by making the concepts or assumptions
underlying the analysis and interpretation explicit

The generation and evaluation
of an argument is shaped by…

6

Explains…

The quality of an argument
is evaluated using…

Discipline-Specific Norms and Expectations
•
•
•
•

The theories and laws used by scientists within a discipline
The methods of inquiry that are accepted by scientists within a discipline
Standards of evidence shared by scientists within a discipline
How scientists communicate with each other within a discipline
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