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Argument-Driven Inquiry
Stages of Argument-Driven Inquiry
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Each of the eight stages in the argument-driven inquiry (ADI) instructional model is
designed to ensure that the experience is authentic (students have an opportunity to
engage in the practices of science) and educative (students receive the feedback and explicit
guidance that they need in order to improve on each aspect of science proficiency). Figure 2
(p. 4) summarizes the eight stages.
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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, teachers 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 they 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).
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One engaging way to begin each lab is to select a diﬀerent student to read each section of the handout aloud. After each section is read, the teacher should pause to clarify
expectations, answer questions, and provide additional information as needed.
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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 simulations, or software to analyze data. Teachers need to hold a tool talk 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.
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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FIGURE 2
Stages of the argument-driven inquiry instructional model

Stage 1: Identify the task and the guiding question. Hold a “tool talk”
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Small groups of students then …
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Stage 2: Design a method and collect data
Groups then …

ow

Stage 3: Analyze data and develop a tentative argument
Each group then shares its argument during an …

Collect additional data or
reanalyze the collected data

The teacher then leads an …

ow

The teacher then leads an …

If needed,
groups can …
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Stage 4: Argumentation session

Stage 5: Explicit and reflective discussion

Br

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

Each student then …

Stage 8: Revises and submits his or her report
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Stage 7: Double-blind group peer review
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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. 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. 509):
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.

Stage 3: Data Analysis and Development of a Tentative Argument
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The third stage of the instructional model calls for students to develop a tentative argument
in response to the guiding question. The overall intent of this stage is to provide students
with an opportunity to interact directly with the natural world (or in some cases with data
drawn from the natural world) using appropriate tools and data collection techniques and
to learn how to deal with the ambiguities of empirical work. This stage of the model also
gives students a chance to learn why some methods work better than others and how the
method used during a scientific investigation is based on the nature of the question and the
phenomenon under investigation. At the end of this stage, students should have collected
all the data they need to answer the guiding question.
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Each group needs to be encouraged to first “make sense” of the measurements (temperature, mass, etc.) and/or observations (appearance, location, etc.) they collected during
stage 2 of the model. 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 (see Figure 3, p. 6). 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.
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.
The following example illustrates the three structural components of an argument that
was made in response to the guiding question, “What type of metal are objects A, B, and C?”
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FIGURE 3

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

A Scientific Argument

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…

Explains…

A Justification of the Evidence
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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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The generation and evaluation
of an argument is shaped by…

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

Ed

Supports or
refutes…

Must be consistent
with…

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.
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A conclusion, explanation, conjecture, model,
principle, or other answer to a research question
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The quality of an argument
is evaluated using…

The Claim

ke
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Claim: Objects A and B are tin. Object C is lead.

aw

Evidence: The density of object A and object B is 7.44 g/cm3, which is almost the
same as the density of tin (7.36 g/cm3). The density of object C is 11.12 g/cm3,
which is almost the same as the density of lead (11.34 g/cm3).

©

H

Justiﬁ cation of evidence: Density is a physical property of matter and remains
constant regardless of the amount of the object present. Therefore, density can
be used to identify the substance that makes up an unknown object.

6

The claim in this argument provides an answer to the guiding question. The students
used genuine evidence to support the claim by providing an analysis of the data collected
(density of each substance) and an interpretation of the analysis (an inference based on
known and unknown density values). Finally, the students provided a justification of the
evidence in the argument by making explicit the underlying concept and assumptions
(density as an inherent physical property) guiding the analysis of the data and the interpretation of the analysis.
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