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In times of uncertainty, Flinn understands that clear 
communication and easy access to facts and 
recommendations is key—and we are ready to help.

There is an overwhelming amount of information 

available on returning to school safely and we 

know your time is limited. The education and 

safety professionals at Flinn have created this 

guide curating the key pieces of information 

designed to help as you plan for what lies ahead 

in teaching and learning during a COVID-19 

pandemic in various instructional environments.

By incorporating inquiry into your program, it will 

enhance the critical thinking skills of your 

students and make them analyze information and 

societal conventions differently.  

Of course we will also highlight the safety 

protocols in place in science departments across 

the continent so that you can offer authentic, 

engaging activities and harness the innate 

curiosity of your students. 

Section One: Teaching and Learning with
Discrepant Events in Science and STEM.

Section Two: Science and STEM Inquiry

backgrounder for various instructional

environments.

Section Three: Additional Resources for
Inquiry, Discrepant Events, and Multi-
Instructional Environment Activities for
Science and STEM.

*These materials contain content provided by third parties and are being distributed for your convenience only. We make no 
representations about the accuracy of these materials and urge you to consult federal, state, provincial and local public 
health guidelines for the most up-to-date information on reopening.

http://www.flinnsci.ca/
mailto:flinn@flinnsci.ca


Section 1. 

Teaching and 
Learning with 
Inquiry 

The first section of this session will deal with the 
instructional teaching/learning dynamics for science and 
STEM educators and provide a framework for 
incorporating discrepant events and inquiry-based 
outcomes into your daily and weekly plans while helping 
you meet those wide and the specific curricular outcomes 
and indicators in your program.  Let’s take a tour of some 
of the ‘best-practices’ that exist.   

This Photo by Unknown Author is licensed under CC BY-NC

http://bryonytaylor.com/2010/03/22/reflections-on-the-learning-3-0-symposium/
https://creativecommons.org/licenses/by-nc/3.0/


Do you use Discrepant Events in your lab?

Use the ‘Annotate’ feature and put a symbol on the image that reflects your 
use of Discrepant Events in your personal science program……. Go ahead!



What is a Discrepant Event? 

• It is something that surprises, startles, puzzles, or 
astonishes students as they observe the event.

• Often, a discrepant event is one that does not 
appear to follow basic “rules of nature” and the 
outcome is unexpected or contrary to what they 
predicted.

• How can we use this avenue as a conduit for 
student learning and comprehension?

This Photo by Unknown Author is licensed under CC BY-SA

http://www.thebluediamondgallery.com/wooden-tile/r/results.html
https://creativecommons.org/licenses/by-sa/3.0/


Minds-On Science = Inquiry!

• Discrepant events promote problem-
solving and critical thinking skills on part 
of the students. They are typically guided 
into finding a solution by the teacher, as 
they discover the reason for the 
discrepant event.

• This is why these events are critical in 
scientific literacy.

https://elearningindustry.com/inquiry-based-learning-model

This Photo by Unknown Author is licensed under CC BY-NC-ND

https://elearningindustry.com/inquiry-based-learning-model
http://sidcrosby.blogspot.ca/2007_07_01_archive.html
https://creativecommons.org/licenses/by-nc-nd/3.0/


How do science teachers use Discrepant 
Events in their programs successfully?

• To engage students in inquiry

• As a demonstration followed by discussion to 
introduce a new topic

• To engage students in science processes skills

• As a small group lab activity / investigation

• As a minds-on warm-up to stimulate critical thinking

• As a take home lab activity to stimulate ideas

• As a challenge for students to create investigative lab 
activities to find out more about the event and how 
it fits into our world

http://www.ngspscience.com/profdev/monographs/SCL22-0407A_SCI_AM_Lederman_FP.pdf

This Photo by Unknown Author is licensed under CC BY-NC

http://www.ngspscience.com/profdev/monographs/SCL22-0407A_SCI_AM_Lederman_FP.pdf
http://blogs.lse.ac.uk/usappblog/2013/10/17/minority-teachers-lower-teen-pregnancy-rates/
https://creativecommons.org/licenses/by-nc/3.0/


Understanding why this style of 
instruction works with students

• The human mind is intolerant of discrepancies, that is, 
observing something that does not fit with what one 
believes should be happening.

• They leave the observer with a "wanting to know" feeling. 
The approach is student centered and requires the 
students to ask questions in their search for answers. 

• The Best Teachers do NOT respond to student questions 
and force students to become media literate and 
develop their own solutions and strategies based on 
their observations ---- which is very difficult for many 
educators to say the least...

http://www.ngspscience.com/profdev/monographs/SCL22-0407A_SCI_AM_Lederman_FP.pdf

http://www.ngspscience.com/profdev/monographs/SCL22-0407A_SCI_AM_Lederman_FP.pdf


Inquiry in Science and STEM is 
NOT a new concept…

Investigate: learn about the world through 
authentic engagement 

Create: make/change things in the world

Communicate: enter the social world; learn 
through communication

Express: reflect on experience 

Inquiry was regarded as a valued platform for evidence-based 
teaching and learning over 100 years ago.  This is NOT a new 

concept in educational teaching and learning!  

John Dewey, The School & Society, 1900



The 5 ‘E’’s of Inquiry Learning 
in Science and STEM 

• Engage: In this phase, students are invited to connect what they already 
know or believe with the learning experience facing them.

• Explore: In this phase, students are actually collecting data or making 
observations.

• Explain: Students try to explain their data or observations. In this phase I 
become very active, because I want my students to clearly understand the 
concepts. (I know that in some “constructivist” models, the teacher takes a 
more hands-off approach, but I have learned that many times students 
really need sequenced questions and close monitoring to ensure that they 
learn accurately from the experience.)

• Elaborate or Extend: In this phase, students can take what they have 
learned and apply it to other situations. For example, in the CATLAB 
activity, my students have learned to analyze genetic data and this 
knowledge can be applied to many problems involving genetics.

• Evaluate: Students and teachers both assess what and how much was 
learned from the activity.

https://files.eric.ed.gov/fulltext/EJ1058007.pdf
http://www.ngspscience.com/profdev/monographs/SCL22-0407A_SCI_AM_Lederman_FP.pdf

https://files.eric.ed.gov/fulltext/EJ1058007.pdf
http://www.ngspscience.com/profdev/monographs/SCL22-0407A_SCI_AM_Lederman_FP.pdf


Which table is 
wider?  

Annotate the 
wider table 
please. 



Which is larger?  Annotate on the larger one.

This is called the ‘Jastrow’ 
illusion and is a fantastic 
introduction to critical 
thinking across the grade 
levels.



Which of these 
green lines is 
longer?  

Please annotate 
near the line 
which is the 
longest.

Ponzo Illustration green line



Which tile 
is darker…
A or B?



Are tiles ‘A’ and 
‘B’ the same 
colour?

YES 

NO



Common Discrepant Events

• Super absorbant powders ( sodium polyacrylate )

• Instant Snow polymer

• Gel cubes / spheres

• Fortune telling fish

• LED balls

• Density demonstrations

• Chromatography 

• Drinking Bird Demo

• Density Beads

• UV colour changing beads

• Cartesian Divers
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https://www.flickr.com/photos/72744371@N00/5134063864
https://creativecommons.org/licenses/by-nc-sa/3.0/


• British Columbia Student Success Wheel 

1. https://www2.gov.bc.ca/gov/content/education-training/k-12/administration/program-management/vision-for-student-success

The ‘Student Success Wheel’ from the Province of British 
Columbia serves as a decision tree for ensuring that 
multiple factors are involved with a student-centric 
focus towards a well-rounded, educated, critical thinking 
active citizen ready for the digital world. 

• Quality Teaching and Leadership
• Student Centered Learning 
• Future Orientation
• High and Measurable Standards 
• Healthy & Effective Learning 

Environments

This is a very progressive approach to teaching and 
learning in any environment but especially today. 

Student Success and Continuity of 
Learning Relationship 

https://www2.gov.bc.ca/gov/content/education-training/k-12/administration/program-management/vision-for-student-success


Balancing Needs of Various Grade 
Levels and Safety Concerns

The strategies for using inquiry and the incorporation of 
the ‘Big Ideas’ from the BC curriculum involve 
selecting the ‘best’ methods of accomplishing your 
curricular objectives.  Many are already using science 
and STEM as the main component of these learning 
circles through cross-curricular applications.

At the same time, the need for structured site-based 
learning and personal interaction with educators is 
highest amongst the youngest children, for whom 
social distancing is more difficult to achieve – and for 
whose working parents, the reopening of school is 
most urgent.  Let’s not forget about the safety involved 
with STEM and science activities and the additional 
layer of hygiene protcols for COVID-19 as well…..

https://read.oecd-ilibrary.org/view/?ref=126_126988-t63lxosohs&title=A-
framework-to-guide-an-education-response-to-the-Covid-19-Pandemic-of-2020



HOW CAN WE INTEGRATE 
INQUIRY INTO OUR SCIENCE 
AND STEM CLASSES?

HOW TO ACTUALLY ‘DO IT’ 
PROPERLY IN YOUR PROGRAM

SECTION 2

2020



Why Inquire in your science 
and STEM class?

“The purpose on inquiry is not to 
instill curiosity in students, but rather 
to discover it;  for curiosity and 
inquisitiveness already lie within the 
individual – awaiting opportunities to 
be revealed and made known.”

• D. Llewellyn -- Seven Segments of Science Inquiry

This Photo by Unknown Author is licensed under CC BY

http://cowli.deviantart.com/art/Lighter-Sparks-1-363862640
https://creativecommons.org/licenses/by/3.0/


Inquiry isn’t a new concept – just 
re-branded as authentic science.
• Inquiry is NOT new!!!

• It has been around for centuries and is present in the natural 
curiosity of children and in the creative inquisitiveness of most 
people.  There are lots of myths and misconceptions about the 
mysterious ‘Inquiry’ discussed in schools and districts.

• Inquiry and argumentation are fantastic methods to gauge 
student comprehension and success.

• It is a difficult pedagogical change from a traditional Socratic 
classroom, but it has significant long-term advantages to the 
learners ( students ).

• You cannot have a 100% inquiry-based program.  You still need 
some demonstrations and traditional science investigations to 
have a well-rounded science program.

Flinn Scientific Professional Learning Series 2020



There are 4 types of inquiry opportunities

• Confirmation inquiry
Learners are given a question, as well as a method, to which the end result is already 
known. The goal is to confirm the results. This enables learners to reinforce already 
established ideas, and to practice their investigative skills.

• Structured inquiry
Learners are given the question and the method of achieving the result, but the goal is to 
provide an explanation that is already supported by the evidence gathered during and 
through the investigative process.

• Guided inquiry
Learners are only given a question. The main goal is to design the method of 
investigation and then test the question itself. This type of inquiry is not typically as 
structured as the previously mentioned forms.

• Open inquiry
Learners must form their own questions, design investigative methods, and then carry 
out the inquiry itself. They must present their results at the end of the process.

https://elearningindustry.com/inquiry-based-learning-model

https://elearningindustry.com/inquiry-based-learning-model


Invitation to Inquiry – Doug Llewellyn

Demonstrated 
Inquiry or 
Discrepant 
Event 

Structured 
Inquiry

Guided 
Inquiry or 
Teacher 
Initiated 
Inquiry

Self-
Directed 
Inquiry or 
Student 
Initiated 
Inquiry

Posing the 
question

Teacher Teacher Teacher Student

Planning the 
Procedure

Teacher Teacher Student Student

Analyzing
the Results

Teacher Student Student Student

Doug Llewellyn: Differentiated Science Inquiry, Corwin Press 



Demonstrated Inquiry -

1. Differentiated Science Inquiry, Corwin Press ,Douglas Llewellyn

• Where students observe a teacher-led 
inquiry and draw conclusions from their 
observations. 

• It usually ends with a surprising, 
counter-intuitive result. Also called a 
discrepant event.

•This is the first step in 
teaching with inquiry in 
your classroom.



Structured Inquiry -

• Where students engage in a hands-on 
investigation by following a sequence of 
procedures provided by the teacher or the 
textbook. 

• The students then collect and organize the 
data, and make claims and explanations from 
the evidence. 

• These are often referred to as cookbook labs, 
confirmation labs, and verification labs which is 
not correct.  Structure doesn’t mean there is 
not inquiry and critical thinking.

• Most People can do these activities in their 
existing classroom while providing some 
autonomy for students.

1. Differentiated Science Inquiry, Corwin Press ,Douglas Llewellyn



Guided Inquiry -

• Where the teacher provides the question or a 
problem to be investigated and a suggested list of 
the materials to be used. 

• The students then, on their own, design and carry 
out a procedure for the investigation.

• Also called problem-solving or teacher-
initiated inquiry. 

• Many teachers do this version but 
struggle with the students plans to 
accomplish their investigations safely.

• Modelling this behaviour will accelerate 
the inquiry culture in the classroom.

1. Differentiated Science Inquiry, Corwin Press ,Douglas Llewellyn



Self-Directed Inquiry -

• Where students generate their own 
questions concerning a topic or 
phenomenon and then design their 
investigations to solve their questions.

• At the end, they make and justify their 
claims with supporting evidence. 

• Also called full inquiry, open inquiry, or student-
initiated inquiry.

1. Differentiated Science Inquiry, Corwin Press ,Douglas Llewellyn



Differentiated Science Inquiry -

• A practice by which science teachers enhance 
learning by matching student needs and 
abilities to the presentation or investigation of a 
topic or concept. 

• In differentiated inquiry, science teachers 
value and understand individual learning 
styles and needs, and provide experiences 
and investigations that are based on 
student choice and tailored to those needs. 

• When teachers differentiate the level of inquiry, 
they do so in response to a student’s 
readiness, preferred learning style (visual, 
auditory, tactile, or kinesthetic), and interest in 
individual/structured or small group learning.

1. Differentiated Science Inquiry, Corwin Press ,Douglas Llewellyn



Tiered Assignments (Differentiation)

• These are designed to instruct students on 
essential knowledge and skills but are 
provided at different levels of complexity, 
abstractness, and open-endedness. 

• The curricular content and objectives are 
the same, but the process and/or product 
are varied according to the individual 
student’s level of readiness. 

• Allows for individual instruction connected to 
the needs of each student or small group of 
students.

1. Differentiated Science Inquiry, Corwin Press ,Douglas Llewellyn



Choice and Intrinsic Motivation

1. Deci & Flaste,1995

“The main thing about meaningful choice is that it 

engages willingness. It encourages people to fully 

endorse what they are doing; it pulls them into the 

activity and allows them to feel a greater sense of 

volition; it decreases alienation. 

When you provide people with choice, it leaves them 

feeling as if you are responsive to them as 

individuals. And providing choice may very well lead 

to better, or more workable, solutions than the ones 

you would have imposed” (p. 34). 



The Seven Segments of Teaching Science 
Through Inquiry 

• Doug Llewellyn has proposed an alternative 
method to looking at the flow of a scientific 
investigation.   It is based on the ‘Seven 
Segments’ that he suggests are well worth 
looking at as a linked progression through 
teaching and learning with the inquiry 
model.

• Let’s look at these seven segments from Mr. 
Llewellyn individually and see how to make 
these fit into our science and STEM class 
activities and frameworks

1. Differentiated Science Inquiry, Corwin Press ,Douglas Llewellyn



THE QUESTION

1. Exploring a Phenomenon

• Observe a phenomenon or discrepant event 
(or engage in an open-ended exploration)

• Assess your prior knowledge about the 
phenomenon by asking - “What do I know 
about what’s happening?”

• Assess others’ prior knowledge about the 
phenomenon by asking - “What do others 
know about what’s happening?”

1. Differentiated Science Inquiry, Corwin Press ,Douglas Llewellyn



2. Focusing on an Question 

• Make a list of several questions to investigate 
from the observations made 

• Choose one (or the first) question to investigate
• Scrutinize the question by asking - “Is the 

question investigatable?”
• Modify the question, if necessary
• Seek initial assumptions and evidence through 

additional observations of the phenomenon 
• Clarify the question by asking - “Before 

designing an investigation, do I completely 
understand the question?”

• Rewrite the question, if necessary
• Write the question on a sentence strip and post it 

in classroom

1. Differentiated Science Inquiry, Corwin Press ,Douglas Llewellyn



PROCEDURE
3. Planning the Investigation

Decide what 
data needs to 
be collected to 

answer the 
question

Identify the 
variables and 

constants 
needed to 

investigate the 
question

Design a 
controlled 

experiment or 
investigation to 

answer the 
question

Identify the 
materials 
needed to 

carry out the 
investigation

Draw an 
illustration of 
the materials 
and set-up for 

the 
investigation

Propose one or 
more possible 
hypotheses to 
test a tentative 
explanation or 

predict an 
outcome to the 

investigation  

Design a chart 
or table to 

organize the 
data to be 
collected 

during the 
investigation

Identify safety 
rules to follow 

during the 
investigation

1. Differentiated Science Inquiry, Corwin Press ,Douglas Llewellyn



4. Conducting the Investigation

• Carry out the investigation

• Collect appropriate data

• Record data in the proper column of the chart 
or table

• Graph the results, if applicable

• Redesign and retry the investigation, if 
necessary

1. Differentiated Science Inquiry, Corwin Press ,Douglas Llewellyn



THE RESULTS

• 5. Analyzing the Data and Evidence

• Interpret and make meaning from the data
• Determine if the data is biased or flawed in any 

way
• Seek patterns and relationships among the 

variables
• Draw an initial conclusion based on the data 
• Analyze the data and evidence to support, 

modify, or refute the previously-stated 
hypothesis or prediction

• Make a claim based on the evidence 

1. Differentiated Science Inquiry, Corwin Press ,Douglas Llewellyn



6. Constructing New Knowledge

• Form an explanation (or model) from the claim 
and supporting evidence

• Relate the explanation (or model) to other 
existing models

• Reflect upon and make meaning as to your 
newly-acquired knowledge

• Connect new knowledge to your prior 
knowledge and the knowledge of others

1. Differentiated Science Inquiry, Corwin Press ,Douglas Llewellyn



7. Communicating New Knowledge

• Choose a means to communicate your 
explanation (or model) and findings to others 
(ex: oral report, poster, PowerPoint, written 
report)

• Discuss your results and conclusions with others
• Use scientific reasoning skills to link your claim 

and supporting evidence
• Engage in scientific argumentation, allowing 

others to critique your investigation and claim 
and provide counter-claims to your findings 

• Make modifications to your explanation or 
model, if needed

• Consider follow-up questions to investigate

1. Differentiated Science Inquiry, Corwin Press ,Douglas Llewellyn



What Science Inquiry Is and Isn’t…….

1. (http://www.curriculum.gov.sk.ca).

(Science) Inquiry is a multi-faceted activity that 

involves making observations, posing questions; 

examining books and other sources of 

information to see what is already known; 

planning investigations; reviewing what is 

already known in light of experimental 

evidence; using tools to gather, analyze, and 

interpret data; proposing answers, explanations, 

and predictions: and communicating results”



Science Inquiry Skills

1. Teaching high school science through Inquiry and Argumentation, Corwin Press, Douglas 
Llewellyn

• Observing

• Inferring

• Predicting 

• Measuring

• Identifying variables in  an investigation

• Controlling variables

• Designing an investigation

• Experimenting

• Collecting and organizing data

• Processing and analyzing data and evidence

• Describing the relationship between variables

• Communicating findings



5 Elements of Inquiry

1. Teaching high school science through Inquiry and Argumentation, Corwin Press, Douglas 
Llewellyn

1. The learner engages (physically, mentally 

and personally) with a science-oriented 

question.

2. The learner gives priority to evidence 

when responding to a question.

3. The learner uses evidence to form an 

informed explanation.

4. The learner connects an explanation to 

scientific knowledge.

5. The learner communicates and justifies 

an explanation.



Myths and Misconceptions about 
Inquiry-Based Teaching

1. Teaching high school science through Inquiry and Argumentation, Corwin Press, Douglas 
Llewellyn

• Doing hands-on is the same as doing inquiry.

• Inquiry is unstructured and chaotic.

• Inquiry involves asking a lot of questions.

• Doing scientific inquiry is the same as using the 

“scientific method.”

• Only high-achieving students can learn through 

inquiry.

• Inquiry is the latest “fad” in teaching   science.

• You can’t assess inquiry.

• Students learn about scientific inquiry and Nature 

of Science (NOS) from doing inquiry.



Argumentation and Inquiry Models 

1. Teaching high school science through Inquiry and Argumentation, Corwin Press, Douglas 
Llewellyn

• Some teachers have a view that science needs 
to be the accumulation of scientific principles, 
formulas, dogma, and confirmation through 
repetition of known trials and experimentation.

• Science inquiry with argumentation provides a 
new layer of the educational experience and 
should be integrated as part of the science 
program offering which will allow for students 
to demonstrate knowledge and defend their 
answers with data.

• The argumentation phase is a great way to 
communicate new understandings and 
knowledge to peers.



Argumentation continued…

1. Birkenstein and Graaf – They Say / I say: the moves that matter in academic writing, 2010

• Birkenstein and Graff ( They say / I say:  the 
moves that matter in academic writing, 
2010 ) were the first to provide the 
foundation for modelling argumentation in 
a classroom.  

• They provided the ‘templates’ which can be 
used as the starter sentences for students 
to use in defending their argument-based 
science discussion.

• This is a strategy best used with middle 
school and secondary school students due 
to their use of vocabulary and expanding 
scientific literacy skill sets



Starter Sentences for Argumentation 
Debates

1. Teaching high school science through Inquiry and Argumentation, Corwin Press, Douglas 
Llewellyn

• James argues that…………  I agree with him 
since………..

• James argues that …………  however I 
disagree with him because ……….  Therefore 
I offer a contrasting conclusion that……..

• On the one hand, I agree with James 
about……… while on the other I disagree 
with him about………



How to become an inquiry-based educator

1. Teaching high school science through Inquiry and Argumentation, Corwin Press, Douglas 
Llewellyn

1. build an understanding of inquiry

2.  develop an understanding of the change 
process

3.  construct a personal mind-set for the 
emerging pedagogy

4.  translate new knowledge into practice

5.  create a culture of inquiry

Each of these will require time and practice 
and self-motivation to continue on the path 
towards scientific inquiry.



Comparison of Two Science Classrooms…

TRADITIONAL CLASSROOM SET-UP
• Classroom instruction is based on the ‘empty vessel’ 

philosophy and most activities are driven by the teacher

• Curriculum and instruction is presented with emphasis 
on fact-based retention and basic science process skills

• Daily lessons are delivered through lecture, didactic 
approach on laws, theories etc.

• Oral questioning with a correct answer in mind

• Focus on textbooks, worksheets, cookbook labs, with 
predetermined outcomes

• Students work in groups of abilities organized by teacher

• Traditional assessments as a validation of student 
mastery of knowledge, facts, and concepts 

INQUIRY CLASSROOM SET-UP
• Classroom learning is focused on having students 

constantly testing theories to test their own conceptual 
understandings

• Curriculum is based on teaching ‘big ideas’ and connected 
overarching themes

• Instruction is balanced with student and teacher directed 
experiences such as inquiry, problem-based, simulations, 
role playing with access to multiple textbooks, resources 
and classroom technologies.

• Questions are used to solicit and assess student 
understanding and prior knowledge

• Students work in different groups often with some by 
choice and some by teacher decision

• Assessment used as mechanism to gauge student 
understanding using argumentation and engagement 

• Teaching high school science through Inquiry and Argumentation, Corwin Press, 
Douglas Llewellyn



How to modify an Existing Lab Activity?

The best way to do this is to follow these steps ( in order ) in your 
science classrooms

• 1.  do a prelab assessment to determine what the students 
knowledge level actually is on the topic.

• 2.  do an actual lab investigation before looking into the textbook.

• 3.  revise the question section.

• 4.  revise the materials section.

• 5.  have students write safety into the procedural parts and have 
their plans vetted by teacher prior to starting investigation.

• 6.  add in procedural errors to the procedure section to gauge 
student critiques and critical thinking.

• 7.  take away data table and graphs.

• 8.  make results section larger to allow for students to detailed 
description of their findings and variable manipulations.

• 9.  provide ‘going further’ or next steps section at the end of the 
lab for student exploration / new learning.

1. Teaching high school science through Inquiry and Argumentation, Corwin Press, Douglas 
Llewellyn



You still need to perform traditional labs

• There are benefits to performing traditional 
labs.  These are most helpful with students 
who require practice, direction, or when their 
experience is minimal.

• Safety can be a concern, so the traditional lab 
activity must be used so that no serious or 
harmful reactions occur.  

• These activities are the foundation for the 
practical and safe use of various apparatus and 
equipment in scientific inquiries.  

• These labs help to develop a student’s scientific 
reasoning which is a precursor for the 
argumentation aspect for inquiry-based 
learning.

1. Teaching high school science through Inquiry and Argumentation, Corwin Press, Douglas 
Llewellyn



When to perform ‘Inquiry Labs’?

• You need to have a culture of inquiry and a 
level of student acceptance ( comfortable with 
open learning ) that requires time, and 
attempts into inquiry and away from 
‘cookbook’

• It is a progression into the full student-
centered inquiry classroom which takes time

• Some teachers have students in secondary 
school complete a student independent study 
project --- which can be a true inquiry based 
approach.

• Elementary schools – ‘genius hour’ for student 
learning and investigation into personal 
interests 

1. Teaching high school science through Inquiry and Argumentation, Corwin Press, Douglas 
Llewellyn



Questioning Techniques used in INQUIRY

• One of the methods used to introduce, and 
incorporate the science inquiry approach is 
based on the different questioning techniques 
used.  Try to avoid chorus questions!

• Inquiry based classroom teachers ask a 
question and then provide a 3 second pause ( 
wait time ) for students to formulate answers.  

• Select an individual to answer the question and 
listen attentively to the answer.  After the reply, 
wait three seconds before moving on.

• Ask another student for a follow-up question to 
the original answer.  This question can serve to 
probe for understanding or to clarify original 
response.

1. Teaching high school science through Inquiry and Argumentation, Corwin Press, Douglas 
Llewellyn



POGIL Resources available for 
you to use in your classroom

• POGIL is an acronym that stands for “Process Oriented Guided Inquiry 
Learning, which is a group based instructional strategy.  This team-
based approach changes the learning and teaching dynamic in the 
classroom

• The POGIL series was designed by educators, for educators and each 
activity has been created to meet the individualized needs of the 
learners

• POGIL has created a High School Biology, High School Chemistry, AP 
Biology and AP Chemistry series complete with a CD Rom including all 
the student handouts and learning materials for the teacher.

• Flinn Scientific provides complimentary sample activities online at 
www.flinnsci.ca

https://www.flinnsci.com/pogil-activities-for-hs-biology-
sample-activity/dcpogil3/

http://www.flinnsci.ca/
https://www.flinnsci.com/pogil-activities-for-hs-biology-sample-activity/dcpogil3/


POGIL Activities 

• POGIL activities are designed to be collaborative 
learning and student-focused.

• Take a look at the examples provided to you 
from the different subject areas and notice the 
approach to learning from a student perspective

• These are a great way to introduce Scientific 
Inquiry into your classroom and to have your 
students working in dynamic groups and 
differing ability levels.

• POGIL Activities are classroom tested and have 
been used by educators across North America 
for years and it is always evolving as a method to 
teach the ‘Big Ideas’ in class and to use as a 
springboard for extension ideas / next steps for 
student learning or student directed study.



Should I Be Ordering Supplies during the 
pandemic?  What if my school closes?

• We are happy to accommodate any 
requests for orders and a future shipment 
date or even shipping to a secure location in 
the school district.

• Flinn wants to ensure that you have the 
science equipment, apparatus, specimens, 
chemicals, glassware, PPE, and related 
materials when you get back to school.

• Please let us know how we can work within 
your school district policies and help you 
deliver a solid, safe science program in your 
school.

1. Flinn Scientific Inc. Professional Learning Series Summer 2020



©2020 Flinn Scientific Canada Inc. 

ADDITIONAL RESOURCES TO MAKE IT EVEN 
EASIER TO TEACH SCIENCE AND STEM 

https://www.flinnsci.ca/athomescience/

www.flinnsci.ca |       1-844-200-1455 toll-free

https://www.flinnsci.ca/athomescience/


Try These Discrepant Events in your Class!

1. Flinn Scientific Professional Learning Series 2020

• Stand with your heels against the wall and your feet 
together. Place a dollar bill about a foot in front of 
your feet. You cannot pick up the dollar without 
moving your feet or bending your knees. WHY?

• Keep your heels, hips and shoulders against the wall. 
Without leaning forward try to jump. Try to lift your 
foot off the floor. You cannot do either. WHY?

• Sit in a straight-backed chair. Keep your back against 
the back of the chair and put your feet flat on the 
floor. fold your arms across your chest. Now, keep 
your feet flat and your back straight and try to stand 
up. You cannot. WHY?

• Stand facing the edge of an open door. Your nose and 
stomach should just touch it. Place your feet on 
either side of the door slightly forward of the edge. 
Now try to rise onto your tiptoes. You can't do it. 
WHY?

This Photo by Unknown Author is licensed under CC BY-SA-NC

http://www.mediafactory.org.au/liwan-li/2016/05/31/lecture-of-collaboration/
https://creativecommons.org/licenses/by-nc-sa/3.0/


Try these continued…

• Spin two eggs - one raw and the other one boiled. You 
can tell which is raw and which is boiled. WHY?

• Put two straws in your mouth. Stick the free end of one 
in a glass of soda. Keep the second straw outside the 
glass. Now try to drink the soda through the straw. 
Don't cheat by putting your tongue over the end of the 
straw that is outside of the glass or to cover this straw 
with your finger. You can't drink the soda. WHY?

• Place a wooden match across the back of your middle 
finger and under the first and third fingers at the joint 
nearest the fingertips. Try to break the match by 
pressing up with the middle finger and down with the 
two others. Try pressing down with the middle finger 
and up with the other two. (Don't let the thumb and 
little finger help out. That's considered cheating!) You 
can't break the match. WHY?

1. Flinn Scientific Professional Learning Series 2020



Keep using Discrepant Events….

• Suspend a weight from a rubber band. Put a 
lighted match near the rubber band. The 
weight rises. WHY?

• The toy drinking bird with a liquid inside of it 
will continuously drink from a glass of water 
once it begins. WHY?

• The ratio of your height compared to the 
circumference of your head is about the same 
as everyone else's. WHY?

• Blow up a balloon about 1/3 of the way. While 
holding the balloon in your mouth, place a 
plastic cup on each side of the balloon. 
Continue to inflate the balloon until it is twice 
its size. When you remove your hands from the 
cups they stick to the balloon. WHY?

1. Flinn Scientific Professional Learning Series 2020



Extended time activities for your classroom

• Place a marble on a table and cover it with 
a glass jar. You can pick up the marble 
without touching it. WHY?

• A cork placed in a glass that is completely 
filled with water will always move to the 
center of the glass. WHY?

• Put some vaseline around the neck of a 
narrow-necked baby bottle. Take a peeled 
boiled egg and after dropping a lit match 
into the bottle, quickly put the egg on top 
of the bottle. The big egg will squeeze into 
the bottle. WHY?

1. Flinn Scientific Professional Learning Series 2020



1. https://www.flinnsci.ca/athomescience/
2. https://www.flinnsci.ca/athomescience/at-home-activities/

https://www.flinnsci.ca/athomescience/
https://www.flinnsci.ca/athomescience/at-home-activities/








Resources to consider for inquiry

• Differentiated Science Inquiry, Corwin Press ,Douglas Llewellyn

• Teaching high school science through Inquiry and Argumentation, Corwin Press, Douglas 
Llewellyn

• Generate and Argument: An instructional model, The Science Teacher, Sampson & Grooms

• Assessing science as inquiry in the classroom, NSTA Press, Van Scotter & Pinkerton, Luft, 
Bell and Gess-Newsome

• Quality questioning: Research-based practice to engage learners, Corwin Press, Walsh & 
States

• POGIL Resource Manuals and Teacher Guides, Flinn Scientific Canada

• https://www.flinnsci.com/inspire-critical-thinking-with-discrepant-events/vfm0263/

• https://www.flinnsci.com/prince-rupertss-drops-are-stronger-than-steel/vel1313/

https://www.flinnsci.com/inspire-critical-thinking-with-discrepant-events/vfm0263/
https://www.flinnsci.com/prince-rupertss-drops-are-stronger-than-steel/vel1313/
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Ask about our custom district solutions 
designed to support a safe return to 
school:

• Custom safety and professional 

development/learning proposals to 

ensure full school safety

• Full PPE for students, faculty, and 

support staff

• Blended science learning solutions that 

provide continuity of lab instruction for 

both onsite & remote learners

www.flinnsci.ca |  1-844-200-1455


