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Whether you have already experimented with inquiry-based teaching and want to enhance your practice, or 
are new to the approach and want to know how to make it work, this quick guide will help you understand 
the Oceanscape Network’s approach to inquiry; it will also give you some specific strategies that you can 
use in your classroom to support the inquiry process.

What exactly is inquiry-based learning?
Inquiry-based learning is a pedagogical approach that puts students’ questions at the center of the 
curriculum, and places just as much value on the component skills of research as it does on knowledge and 
understanding of content. As such, it gives students the opportunity to take ownership of their own learning 
and provides some of the necessary skills to succeed in college and other professional settings. Inquiry-
based learning also allows students to draw connections between academic content and their own lives, 
which can be particularly important for culturally and linguistically diverse learners and students with special 
needs. 

Inquiry-based education should not be an isolated occurrence, but rather a comprehensive and ongoing 
approach to learning. And, students should not be expected to design and carry out  investigations without 
significant support and instruction. Therefore, you may want to consider scaffolding the inquiry instruction in 
order to best enable different learners’ inquiry abilities and understandings to the point where they can 
confidently design and conduct their own investigations from start to finish. Additionally, the intent of the 
Oceanscape Network is not to teach the inquiry process, but to support your classroom teaching on the 
subject.

oceanscape.aquarium.org                                                                                 1

Building Young Explorers: A Teacher’s Guide To Inquiry

Teacher’s Role In Inquiry = “Facilitators Of Learning”
The role of the teacher in an inquiry-based classroom is 
quite different from more traditional classrooms. Instead 
of providing direct instruction to students, you are helping 
them generate their own content-related questions and 
guiding their investigations. 

To do this effectively, you should be committed to provid-
ing expansive experiences which provoke students’ think-
ing and curiosity; assist them with carefully-constructed 
questioning sequences; manage multiple student
investigations at once; assess the progress of each 
student as they work toward their individual interpreta-
tions and analyses; and provide timely responses to 
students’ emerging queries and discoveries.  

Although this can be a complex process, the result will be 
students who can question intelligently, think more 
critically and have the skills to find their own answers. 
The Oceanscape Network will help you with this.
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The three most common approaches to inquiry are structured, guided, and open-ended. 

1. Structured inquiry is the most teacher-centered approach. This type of inquiry is common-
ly used in lab-based courses. In these environments, the teacher typically provides fairly 
structured procedures for the experiment and students carry out the investigations. 
Oceanscape Network modules will begin with a structured inquiry.

2. Guided inquiry is typically used when students are asked to make tools or develop a 
process that results in a desired outcome. 

3. Open-ended inquiry requires the least amount of teacher direction as it’s primarily student-
led. With this type of approach, students plan all phases of the investigations, either individu-
ally or in groups. Oceanscape Network modules will conclude with an open-ended inquiry.

NOTE: If you and/or your students are new to inquiry, it makes sense to begin with structured inquiry 
activities and transition to more open-ended inquiry activities. Additional resources on the inquiry process 
are available on the Oceanscape Network. 

Teaching Science Through Inquiry
Inquiry can be incorporated into all content areas, but it is most commonly aligned with science. Like 
scientists, students using the inquiry process develop explanations from their own observations about a 
topic or process. Scientific investigations also provide relevancy and credibility to students’ understanding 
of science content.

The basic steps of scientific inquiry are:

1. Form an inquiry question;
2. design an investigation;
3. collect and present data;
4. analyze and interpret data;
5. explain your conclusions to others. (In the Oceanscape Network modules, this last step will
    include students submitting a formal Inquiry Report to the teacher.)

Much like the process of inquiry, assessment includes gathering and interpreting information over a period 
of time. The primary purpose of assessment is to provide the necessary information to improve instruction 
and learning. This information should be shared through feedback loops intended to inform you, as the 
teacher, and improve student learning strategies and study habits so that they can become more 
independent, successful learners.

As students begin the inquiry process, evaluate their prior knowledge and skills; at the same time, identify 
any misconceptions they may have. Once students’ have developed their research questions, be sure their 
questions can be answered through a scientific investigation – through analysis of observational or 

Assessing Your Students’ Inquiry-Based Projects
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experimental data. Remind students that a research question must be testable. and work with them to 
generate appropriate questions given the parameters of their study. 

As students develop conclusions from their inquiry, assess whether they are based on evidence from their 
investigation. This may include referencing their raw data, utilizing data analysis to demonstrate trends or 
citing reliable sources that support their investigation. The key is that students are students doing their own 
data analysis to draw conclusions and answer the research question.  

NOTE: On the next few pages, you are provided rubrics based on the Oregon Depart-
ment of Education’s for the purpose of assessing each of Oceanscape Network’s mileposts 
throughout the inquiry process. Share these with your students before they begin the inves-
tigation so they understand what they will be evaluated with.

Assessment can take many forms. Examples include but are not limited to: 
 n Interviews
 n Presentations
 n Field journals
 n Checklists
 n Written Reports
 n Short Quizzes
 n Graphs and Charts
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5/6 4 3 1/2

Forms a question that 
can be investigated 
through collection and 
analysis of relevant em-
pirical data and gener-
ally points 
toward a broader 
understanding of [topic] 
and/or has the poten-
tial to new knowledge 
about [topic].

Provides well docu-
mented background 
knowledge of [topic] 
and observations to 
establish a detailed 
context for this 
investigation.

The question clearly 
guides the design of an 
effective or innovative 
investigation.

Forms a question that 
can be investigated 
through collection and 
analysis of relevant 
evidence.

Provides sufficient 
background knowledge 
of [topic] and/or pre-
liminary observations to 
establish an appropriate 
context for this investi-
gation.

The question is specific 
enough to guide the 
design of an effective 
investigation.

Forms a question that 
cannot be adequately 
investigated through 
collection and analysis 
of evidence.

Provides relevant but 
insufficient background 
information of [topic] 
and/or preliminary ob-
servations.

The question is not 
specific enough to 
guide the design of the 
investigation.

Forms a question that 
cannot be investigated 
using data and avail-
able resources.

Provides background 
knowledge or prelimi-
nary observations that 
are not relevant to the 
investigation.

The question cannot 
guide the design of an 
effective investigation

Rubric for Milepost 1: Forming a Good Inquiry Question

Based on Oregon Department of Education official rubrics for scientific scoring
http://www.ode.state.or.us/wma/teachlearn/testing/scoring/guides/2011-12/science_inquiry_gr6-8_eng.pdf
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5/6 4 3 1/2

Proposes scientifically 
logical, safe and ethical 
procedure in a precise 
and efficient design.

Thoroughly identifies, 
controls and monitors 
relevant variables and 
describes a systematic 
investigative process 
that is clear and adapt-
able if necessary.

Presents a design that 
will provide data of 
exceptional quality and 
quantity to address the 
question and to investi-
gate possible 
relationships.

Proposes scientifically 
logical, safe and ethical 
procedure that can be 
easily followed.

Identifies relevant 
variables and defines a 
systematic, investiga-
tive process that has 
clearly defined 
procedures.

Presents a design that 
will provide data of 
sufficient quality and 
quantity to address the 
questions.

Proposes scientifically 
logical, safe and ethical 
procedure that can be 
easily followed but 
includes scientific or 
logical errors or 
omissions.

Identifies relevant 
variables but does not 
clearly define a system-
atic investigative 
procedure.

Presents a design that 
will provide data of 
insufficient quantity to 
fully address the 
question.

Proposes a limited 
scientifically logical, 
safe and ethical 
procedure that cannot 
be easily followed.

Partially identifies 
variables or presents an 
investigative procedure 
that lacks enough detail 
to be followed.

Presents a design that 
will provide data of 
neither sufficient quality 
nor quantity to address 
the question or hypoth-
esis.

Rubric for Milepost 2: Design an Investigation

Based on Oregon Department of Education official rubrics for scientific scoring
http://www.ode.state.or.us/wma/teachlearn/testing/scoring/guides/2011-12/science_inquiry_gr6-8_eng.pdf
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5/6 4 3 1/2

Collects comprehen-
sive, complete and 
detailed data that are 
consistent with the 
planned 
investigative design.

Records accurate raw 
data using appropriate 
unity with quantity and 
quality consistent with 
the designed procedure 
and reports unusual 
data.

Displays appropriate 
data in a manner that 
utilizes formats that 
clarify and highlight 
relationships to be 
analyzed and 
explained.

Collects data that are 
consistent with the 
planned investigation 
design.

Records accurate raw 
data using appropriate 
units and labels.

Displays appropriate 
data in a manner that 
communicates results 
in an organized format 
to facilitate scientific 
analysis and interpreta-
tion.

Collects data that are 
consistent with the 
planned investigation 
design but may be 
incomplete.

Records accurate raw 
data with incorrect or 
missing units or labels.

Displays appropriate 
data in a manner that 
communicates results 
understandably, but 
may be somewhat 
incomplete or disorga-
nized.
  

Records data that are 
inconsistent with the 
planned investigation 
design.

Records inaccurate 
data and is missing 
units and labels.

Displays inaccurate, 
incomplete or 
disorganized data.

Rubric for Milepost 3: Collect and Present Data

Based on Oregon Department of Education official rubrics for scientific scoring
http://www.ode.state.or.us/wma/teachlearn/testing/scoring/guides/2011-12/science_inquiry_gr6-8_eng.pdf
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Based on Oregon Department of Education official rubrics for scientific scoring
http://www.ode.state.or.us/wma/teachlearn/testing/scoring/guides/2011-12/science_inquiry_gr6-8_eng.pdf

5/6 4 3 1/2

Draws a valid and 
comprehensive 
conclusion that ad-
dresses the question, 
identifies relationships 
in the data, and explic-
itly explains how the 
conclusion is 
supported by data.

Uses the results to 
analyze and critique the 
design and procedures 
providing significant 
sources and uncertain-
ties and discuss how 
these might affect the 
results, and suggest in-
sightful improvements, 
revisions or extensions.

Communicates the 
findings using relevant 
terminology to report 
results, explain possible 
patterns within the data, 
and if needed justifies 
alternate reasonable 
explanations.

Draws a valid conclu-
sion that addresses the 
question and supports 
the conclusion explicitly 
using the data.

Provides evidence that 
the design, procedures, 
and data have been 
reviewed to identify 
sources of uncertainties 
and discuss how these 
might affect the results.

Communicates the
findings using relevant 
terminology to report 
results, explain possible 
patterns within the data, 
and propose reason-
able explanations.

Draws a conclusion that 
addresses the question 
but is only partially 
supported by the 
evidence.

Provides minimal 
evidence that the 
design, procedures, 
and data have been 
reviewed to identify 
sources of 
uncertainties.

Communicates the 
findings using overly 
general terminology 
to report results and 
propose reasonable but 
incomplete explana-
tions.

Draws a conclusion that 
is not clearly related 
to the question and is 
minimally supported by 
the evidence.

Provides incorrect 
evidence that the de-
sign, procedures, data 
have been reviewed to 
identify uncertainties.

Communicates the 
findings with inaccurate 
terminology to report 
results or proposes 
inaccurate explana-
tions.

Rubric for Milepost 4: Analysis and Interpretation
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Regardless of the type of assessment tool or method you use, your criteria should be shared with students 
early-on during the process. Ongoing assessment should occur throughout with students reflecting on the 
process as well as the results.

Ready To Use The Oceanscape Network In Your Classroom?
Start now by visiting the Oceanscape Network website at http://oceanscape.aquarium.org to set up your 
teacher account and student communities. Once accomplished, invite your students to explore marine 
science and natural history content by posing, investigating, and answering questions related to sandy 
beaches, climate change, coastal forests, birds, and much more. 

n Center for Inquiry-Based Learning:  http://www.ciblearning.org
n The Exploratorium Institute for Inquiry:   http://www.exploratorium.edu/ifi
n Evolution and the Nature of Science Institutes:   http://www.indiana.edu/~ensiweb/
n Understanding Science: How Science Really Works:  http://undsci.berkeley.edu/index.php
n Thirteen - Ed Online Concept to Classroom: 
 http://www.thirteen.org/edonline/concept2class/inquiry/index.html
n Foundations/Inquiry - National Science Foundation: http://www.nsf.gov/pubs/2000/nsf99148/

Additional Resources:
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What’s the student experience like on the Oceanscape Network? 
Because students are conducting investigations, their Oceanscape Network experience will 
be different from the teacher, who acts as an observer and mentor. Teachers can sample 
the student experience by creating a “student account” for themselves and then navigating 
through the modules in the same way a student would. Take a few moments to do this so you 
can better understand and help your students with their inquiry projects.


