
On Science and Wisdom :  
Bell Work—a Chance to Unpack  
!!
—————————————————————————————————————————!

—————————————————————————————————————————!

!
!

Creator : 
Tanis L. Mercer 

 



!
!
!
!
!
!
!
!
!
!
!
!
!

“The teacher who is indeed wise does not bid you to enter the house 
of his wisdom but rather leads you to the threshold of your mind.” 

— Khalil Gibran 
!
!
!
!
!
!
!
!
!
!

 



Bell Work — A Chance to Unpack 
____________________________________________________________________________!!!
An Introduction !
As any educator knows, bell work is an effective management tool employed to help establish a routine 
for students during daily school transitions. Additionally, bell work can be used as a way of introducing 
students to topics contained in the following lesson, or as a consolidation of material covered 
previously.  !
Furthermore, bell work can offer educators a unique opportunity to deepen the impact of scientific 
knowledge through allowing learners to engage in the activity of reflective thought without guiding 
students to a pre-established conclusion.  !
Two questions we ought to consider :  !

What is Science? !
What makes a “Good” Scientist? !

Concerning the definition, many scientists will concur that science is not a body of knowledge nor is it 
the products that are derived through it, but rather, science is a framework. It is a method, a way of 
thinking about the world in a systematic, and often very creative fashion. Science draws its power from 
our innate curiosity of the physical world and stands as a lens through which particular truths can be 
understood; it is our way of setting order to chaos. !!

“Science is more than a body of knowledge. It’s a way of thinking, a way of skeptically interrogating 
the Universe.” — Carl Sagan !!

The second question refers to those who utilize such a method and asks us to articulate the personal 
characteristics which enable a person to be a good scientist. Traditionally, we consider a scientist to be 
a person whom embodies logic, precision, knowledge, and is without biases. However compelling this 
list of personal attributes are, it is only a fraction of what is actually needed in order to become a good 
scientist.  
 
The practical skill set of a scientist, specialized as it is, can be acquired by almost anyone wishing to 
hone them. Often overlooked is the importance that creativity, passion, and grand scale thinking play in 
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the formation of hypotheses, experiment design and method, interpretation of information, and being 
able to make connections between what is observed and the world at large. !
In a very real sense, scientists are philosophers—even if they refuse to admit it—with the only 
difference being that they test their ideas empirically, and that their ideas are restricted to the physical 
world.  !
In order for students to achieve a deeper understanding of how scientific knowledge and ideas apply to 
their lived experience, a student must be presented an opportunity to understand and engage with how 
that information is meaningful in a holistic sense. Learners would benefit through being exposed to 
wisdom which focuses on the context of knowledge—or the ‘Why?’ of knowledge—as articulated by 
those who directly work within science and who can provide personal insight concerning its 
implications.  !
Presenting learners with ideas that are both topical and philosophically dense creates an opportunity to 
develop and strengthen the cognitive skills associated with being a good scientist. Contemporarily, 
science educators work to give students opportunities to draw connections from science to their 
experience of the physical world explicitly—the environment they inhabit, the technology they use— 
which often fails to highlight why it might be meaningful. !
Presenting learners with quotes and aphorisms to be unpacked can help to challenge the common 
assumption that science, as a practice, is cold and indifferent; a subject which benefits from being 
isolated from human experience. !
As educators, it is paramount that we recognize the personal challenges of becoming educated. Not 
only can learning be intellectually demanding for some students—a challenge unto itself—but in 
addition, the activity of enlarging one’s perspective can be emotionally taxing when one realizes that 
some of our assumptions are erroneous. This initiative means to help provide support and inspiration 
from those who have walked the path of science, and have come out with a greater understanding of 
their own humanity and a deeper appreciation of the world’s connectivity.  !
Explicitly, the direct aim of this initiative is to redefine the science classroom as a home for ideas and 
wisdom in addition to being a house of facts and utility. The science classroom has the ability to 
become a place where learners are encouraged to strengthen their ability to be reflective and critical, 
where educators facilitate these opportunities, and where students can create and have ownership of 
knowledge. !!
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On Supporting Curricular Objectives 
__________________________________________________________________________________ !!
The creation of this initiative, On Science and Wisdom : Bell Work — A Chance to Unpack, has largely 
been inspired by the primary objective of the Ontario Science and Technology curriculum, concerning 
the continued development of a student’s curiosity and wonder of the world, facilitated through 
activities which are both meaningful and engaging. Its intent is to help educators and students address 
the link between science as a human activity, the activity of science as a response to our lived 
experience,  and the emergence of wisdom as a consequence of the acquisition of knowledge. !
On Science and Wisdom as a teaching idea means to deepen student thinking, to provide a humanistic 
approach towards science education in addition to highlighting the following curriculum 
considerations. !!
STSE !
STSE expectations will be met by providing learners with a variety of different perspectives, 
interpretations, and commentary on the topic of science and the areas of study within science, while 
also allowing students to engage with such materials through analysis, interpretation, dialogue, and 
critical reflection. These opportunities not only help to facilitate the connection between Science, 
Technology, Society, and the Environment, but will also aid in the development of personal 
connections and enhance student thinking. !
Students will be shown examples of the many ways scientists and philosophers understand and 
internalize the different components of science and its meaning, exposing students to a narrative style 
not often explored within the traditional science classroom. This examination will allow students to 
work with a variety of “big ideas,” furthering their ability to make meaningful connections between 
science, their experiences in the world, and human society.  !!
Cross-Curricular and Integrated Learning !
On Science and Wisdom has the capacity to support cross curricular learning, as it draws heavily from 
the Language Arts curriculum through the use and further development of reading, writing, 
interpreting, and communication skills.  
!
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Critical Thinking and Critical Literacy !
One of the main objectives of The Ontario Curriculum as a whole, is to guide students towards 
becoming individuals that are able to effectively entertain ideas, to be critical of those ideas, and to 
evaluate whether an idea is fair, reasonable, and sound. Critical thinking as a skill set, is not one that 
we are born with, rather, it is comparable to a muscle that needs to be flexed repeatedly to become 
stronger. Those who have conditioned their minds in this way are said to be critically literate.  !
As the curriculum states, students need to be able to interpret what they are reading, be able to identify 
biases, and determine the reason(s) for the bias. The skills a student would require so that they will be 
successful as critical thinkers are the ability to understand and interpret the material they are exposed 
to, the ability to formulate relevant questions, and the ability to detect bias when they encounter it. For 
this reason, students require opportunities to work and strengthen these abilities, and thus it becomes 
the duty of the educator—of any discipline—to facilitate this.  !
Lastly, logical thinking, critical analysis, and good reasoning skills are most often synonymous with 
science, and as such ought to be an integrated component of science education. !!
The Ontario Secondary School Literacy Test !
The On Science and Wisdom initiative helps to directly support a student’s development of literacy 
skills through providing students with opportunities to read, understand, interpret, and analyze a 
variety of materials, while also allows them to make connections to their experiences and prior 
knowledge. Students are also asked to define ideas, make inferences on meaning, to reflect upon their 
own experiences, to formulate their own ideas, and are required to provide support for their position.  !
The reading and writing skills—as defined on the Ministry of Education’s Preparing Students for the 
OSSLT webpage—supported by these activities include: !
Reading  !
- Understanding of ideas and information that are stated directly in the reading selection 
- Understanding of ideas and information that are stated indirectly and that require the reader to make 
inferences 
- Making of connections between personal knowledge and experience and the ideas and information in 
the reading selections (e.g., interpretation of meaning) !
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Writing  !
- Development of a main idea 
- Provision of supporting details 
- Organization and linking of ideas and information 
- Use of an appropriate tone for the purpose and the intended reader 
- Use of correct grammar, punctuation, and spelling. !
Within the writing component, student response requirements can be further refined by an educator 
wanting to strengthen a student’s development of written literacy skills. !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
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In Practice : The Use of Philosophical Ideas 
_________________________________________________________________________________!!!
My Experience !
During my practicum experience, I have used an interactive notebook twice; once in a 4/5 classroom, 
and in a science classroom with grade 9 students. In either case, the particular use of the notebook 
differed in its particulars, but the over-arching goal remained the same. In what follows I elaborate on 
these particulars. !
Grade 4/5 !
During my first practicum, my Associate Teacher and I would take turns choosing quotes for the 
students to tackle. Each quote was selected with purpose, focusing on aspects of self mastery, human 
virtues, and how to live the Good life. The quote was then written on the board, as we waited for the 
students to arrive.  !
Each morning when our students arrived to class, they immediately sat down with their ‘Precept 
Workbook’ and copied out the quote. Students would then take ten minutes to work through the idea, 
using dictionaries if some words were unfamiliar. Afterwards, the teacher would take the centre floor, 
and begin to ask questions concerning the meaning of the quote and its connections to their daily life. 
The insight that some of the students provided was often surprising, especially when it was from 
students who tend to shy away from class participation. Most students were eager and willing to share 
their interpretations and connections, and listened and talked about perspectives that were different 
than theirs.  !

“Do not follow in the footsteps of the wise, seek what they have sought.”— Matsuo Basho !
This quote inspired one of my students to stand up and declare that, ‘…if you only follow others to 
where you want to go, you can never find out how to get there on your own.’ and another student’s 
reaction to the same piece, ‘how do you know what you want if you only follow other people?’  
Not only were the students practicing their reading, writing, and communication skills, but they also 
demonstrated their ability to lead themselves towards understanding, and as a result presented me with 
an opportunity to reconsider my own ideas.  !!!
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Grade 9 !
In my second practicum placement, I had the opportunity to frame, create, and teach the Earth and 
Space Science unit. Although I had entered this placement with a unit fully developed, I decided to 
reframe the unit with their interests in mind. I began by asking students what they wanted to know 
about Space Science, and had them write down their questions on card stock. I took their questions 
home with me to categorized them by topic so that I might touch upon what they wanted to know. 
There were many questions which covered topics the Ontario Curriculum dictated as knowledge to be 
taught—What are the Auroras? What is the ‘Big Bang’? How far away are the stars? etc.—but 
surprisingly enough, there were a great deal of questions which were philosophical in nature—Are we 
alone? What is ‘Space’? Where does God fit in? Is there a purpose?. This was the first time that I 
realized that my students had questions about the Universe that the curriculum did not address, and that 
I, as a steward of knowledge, felt was my duty to entertain.  !
Students were given a small workbook that we named the ‘Explorer’s Handbook’. It was utilized as an 
interactive notebook, where students could reflect, ask questions, and present their interpretations of 
the knowledge covered in class. I would work through each of their handbooks, commenting on their 
ideas, giving insight into their questions, and providing them with other sources of information which 
dealt with their specific queries. Additionally, I felt compelled to weave their ideas into the lessons, and 
help support their thinking with the use of quotes and aphorisms presented as bell work. Each lesson 
began with an idea which corresponded to ideas found within the formal lesson, with the hope that 
students would begin to see the connection.  !
My students responded to the ideas presented and their use of their Explorer’s Handbook in very 
different ways. The experience inspired many of my students to visit me at lunch time to talk about the 
Universe, their thoughts and feelings, and their interpretations.  !
Personally, I feel that through working with topical pieces of wisdom alongside the curriculum, 
students were able to discover what they were interested through setting the tone using bell work, 
which carried over into the connections they made during the lesson.  !!!!!!
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Suggestions for Practice 
_________________________________________________________________________________!!!
The Interactive Notebook (an Idea’s Notebook) !
An interactive notebook can be used as the medium through which a student works with and responds 
to ideas presented during the Bell Work activity. A student can be provided with a generic school 
workbook, or an educator can have students fashion their own with supplies from the art room—the 
use of several pieces of news print paper placed upon a piece of construction paper, folded in half, with 
staples along the spine.  !
The advantage of using a generic workbook would be the structure of ruled lines—and depending on 
the grade level being taught, this might be an important feature. On the other hand, using blank sheets 
may offer less structure for writing, but creates an interesting opportunity for students to visually 
represent their ideas.  !
The use of an interactive notebook can allow an educator access to pertinent information concerning a 
student’s level of engagement, their ability to work with ideas, and to gain a better understanding on 
how a student internalizes knowledge. The interactive component—although it might be laborious for 
an educator who has ~75 students under their charge—can open the doors for dialogue between the 
educator and student, helping to foster a greater connection between the two.  !
An educator might wish to define criteria for a student’s response in the form of open ended questions 
pertaining to a specific quote. Questions can begin very specific, such as asking students what they 
think the speaker meant, what is the evidence for the student’s interpretation, etc. Student’s could then 
be asked to express their own opinion on the topic of the quote, their rationale for their opinion, how 
their opinion differs from the speaker, and why that might be the case. Truly, the number and quality of 
the questions derived are limited only by creativity of the educator.  !!
Online Forum  !
Depending on tech availability in the classroom, an educator might choose to have students respond 
electronically. An educator could create an online forum through their classroom webpage, where 
students can share their ideas and interpretations with the class, while also being able to read and 
comment on the interpretations and ideas of others. 
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Quotes on the Topic of Science and Knowledge 
____________________________________________________________________________!!!
Listed below are a variety of different quotes and aphorisms an educator might use as bell work to help 
inspire deeper thinking within the science classroom.  !!
On Science… !!

“Science is a way of thinking much more than it is a body of knowledge.” 
 - Carl Sagan !

“Science is organized knowledge, wisdom is organized life.”  
- Immanuel Kant !

“Science is nothing but perception.”  
- Plato !

“Science does not know its debt to imagination.”  
- Ralph Waldo Emerson !

“Touch a scientist and you touch a child.”  
- Ray Bradbury  !

“Science is wonderfully equipped to answer the question ‘How?’ but it gets terribly confused when you 
ask the question ‘Why?’.”  

- Erwin Chargaff !
“You can be creative in anything - in math, science, engineering, philosophy - as much as you can in 

music or in painting or in dance.”  
- Sir Ken Robinson !

“The art and science of asking questions is the source of all knowledge.”  
- Thomas Berger !

“We especially need imagination in science. It is not all mathematics, nor all logic, but it is somewhat 
beauty and poetry.”  
- Maria Montessori !!
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On Knowledge… !!
“Through literacy you can begin to see the Universe. Through music you can reach anybody. Between 

the two there is you, unstoppable.”  
- Grace Slick !

“The true sign of intelligence is not knowledge but imagination.”  
- Albert Einstein !

“To know, is to know that you know nothing. That is the meaning of true knowledge.”  
- Socrates !

“The larger the island of knowledge, the longer the shoreline of wonder.”  
- Ralph W. Sockman !

“All our knowledge has its origins in our perceptions.”  
- Leonardo da Vinci !

“There are three principal means of acquiring knowledge… observation of nature, reflection, and 
experimentation. Observation collects facts; reflection combines them; experimentation verifies the 

result of that combination.”  
- Denis Diderot !

“All our knowledge begins with the senses, proceeds then to the understanding, and ends with reason. 
There is nothing higher than reason.”  

- Immanuel Kant !
“Reading furnishes the mind only with materials of knowledge; it is thinking that makes what we read 

ours.”  
- John Locke !

“Having knowledge but lacking the power to express it clearly is no better than never having any ideas 
at all.”  

- Periclese !
“Knowledge rests not upon truth alone, but union error also.”  

- Carl Jung !
"A definition, if it is to be called perfect, must explain the inmost essence of a thing, and must take care 

not to substitute for this any of its properties"  
- Spinoza !
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On the Universe… !!
“We live our lives inscrutably included within the streaming mutual life of the Universe.”  

- Martin Buber !
“Nothing in the Universe can travel at the speed of light, they say, forgetful of the shadow’s speed.”  

- Howard Nemerov !
“There was no ‘before’ the beginning of our Universe, because once upon a time there was no time.”  

- John D. Barrow !
“When we try to pick out anything by itself, we find it hitched to everything else in the Universe.”  

- John Muir !
“If you wish to make an apple pie from scratch, you must first invent the Universe.”  

- Carl Sagan !
“We are part of this Universe; we are in this Universe, but perhaps more important than both those 

facts, is that the Universe is in us.”  
- Neil deGrasse Tyson !

“I want to know why the Universe exists, why there is something greater than nothing.” 
- Stephen Hawking !

“We are an impossibility in an impossible Universe.”  
- Ray Bradbury !

“We inhabit a Universe that is characterized by Diversity.”  
-Desmond Tutu !

“We don’t want to conquer the cosmos, we simply want to extend the boundaries of Earth to the 
frontiers of the cosmos. We think of ourselves as the Knights of the Holy Contact. This is another lie, 

we are only seeking man, we have no need of other worlds, we need mirrors.’ 
- Stanislaw Lem !

“The more clearly we can focus our attention on the wonders and realities of the Universe about is, the 
less taste we shall have for destruction.”  

- Rachel Carson !!!!
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On the Atom… !!
“It is a slightly arresting notion that is you were to pick yourself apart with tweezers, one atom at a 
time, you would produce a mound of fine atomic dust, none of which had ever been alive but all of 

which had once been you.”  
- Bill Bryson !

“The beauty of a living thing is not the atoms that go into it, but the way those atoms are put together.”  
- Carl Sagan !

“Protons give an atom its identity, electrons its personality.”  
- Bill Bryson !

“A physicist is just an atom’s way of looking at itself.”  
- Niels Bohr !!!

On Biology and Nature… !!
“The earth does not belong to man; man belongs to earth. This we know. All things are connected like 
the blood which unites one family. All things are connected. Whatever befalls the earth befalls the sons 

of the earth. Man did not weave the web of life; he is merely a strand in it. Whatever he does to the 
web, he does to himself…”  

- Chief Seattle !
“We do not inherit the earth from our ancestors, we borrow it from our children.”  

- Haida Indian Saying !
“What is the good of your stars and trees, your sunrise and the wind, if they of not enter into our daily 

lives?”  
- E.M. Forster !

“Some people walk in the rain, others just get wet.”  
-Roger Miller !

“We may brave human laws, but we cannot resist natural ones.”  
- Jules Verne !

“Man is rated the highest animal, at least among all animals who returned the questionnaire.”  
- Robert Brault 
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“One way to open your eyes is to ask yourself, ‘What is I had never seen this before? What if I knew I 
would never see it again?’” 

-Rachel Carson !
“The ground we walk on, the plants and creature, the clouds above constantly dissolving into new 

formations - each gift of nature possessing its own radiant energy, bound together by cosmic harmony.”  
- Ruth Bernhard !

“The true man walks the earth as the stars walk the heavens, grandly obedient to those laws which are 
implanted in his nature.”  
- Lemuel K. Washburn !

“Be a good animal, true to your animal instincts.”  
- David Herbert Lawrence !

“We're animals. We're born like every other mammal and we live our whole lives around disguised 
animal thoughts.”  

- Barbara Kingsolver !
“I do not think the measure of a civilization is how tall its buildings of concrete are, but rather how 

well its people have learned to relate to their environment and fellow man.”  
- Sun Bear of the Chippewa Tribe  !

“There was a time when all the people and all the animals understood each other and spoke the same 
language.”  

- Elder Betsy Anderson !
“Even sleepers are workers and collaborators in what goes on in the Universe.”  

- Haraclitus !
“Normal is an illusion. What is normal for the spider is chaos for the fly.”  

- Charles Addams !
“Nature does not hurry, yet everything is accomplished.”  

- Lao Tzu !
“You cannot step in the same river twice.”  

- Heraclitus !
“The whole is more than the sum of its parts.”  

- Aristotle !

�15 



“You have noticed that everything as Indian does is in a circle, and that is because the Power of the 
World always works in circles, and everything tries to be round... The Sky is round, and I have heard 
that the earth is round like a ball, and so are all the stars. The wind, in its greatest power, whirls. Birds 

make their nest in circles, for theirs is the same religion as ours…”  
- Black Elk Oglala Sioux !

“Nothing exists except atoms and empty space; everything else is opinion.”  
- Democritus !

“The seed of everything is in everything else.”  
- Anaxagoras !

“One touch of nature makes the whole world kin.”  
- William Shakespeare !

“Trees that are slow to grow bear the best fruit.”  
- Moliere !

“A bird doesn’t sing because it has an answer, it sings because it has a song.”  
- Maya Angelou !

“Mother Nature is always speaking. She speaks in a language understood within the peaceful mind of 
the sincere observer.”  
- Radhanath Swami !

“Everything in the Universe, throughout all its kingdoms, is conscious: i.e., endowed with a 
consciousness of its own kind and on its own plane of perception.”  

- Helena Blavatsky !
“Life is not found in atoms or molecules or genes as such, but in organization; not in symbiosis but in 

synthesis.”  
- Edwin Grant Conklin !

“What the caterpillar calls the end of the world the master calls a butterfly.”  
- Richard Bach !

“He is richest who is content with the least, for content is the wealth of nature.”  
- Socrates !

“Knowing trees, I understand the meaning of patience. Knowing grass, I can appreciate persistence.”  
- Hal Borland !!
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“Adapt or perish, now as ever, is nature’s inexorable imperative.”  
- H. G. Wells !

“If man were relieved of all superstition, and all prejudice, and had replaced these with a keen 
sensitivity to his real environment, and moreover had achieved a level of communication so simplified 
that one syllable could express his every thought, then he would have achieved the level of intelligence 

already achieved by his dog.”  
- Robert Brault !

“In nature nothing is created, nothing is lost, everything changes.”  
-Antoine Lavoisier !
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Additional Online Resources 
_________________________________________________________________________________!!!
Here are additional websites that an educator might use in order to find additional quotes. Most of 
these websites offer the ability to search for quotes by topic/subject.  
!!
Brainy Quote 
http://www.brainyquote.com/ !
Famous Scientists - 30 Brilliant Scientist Quotes 
http://www.famousscientists.org/30-brilliant-scientist-quotes/ !
Goodreads - Popular Quotes 
http://www.goodreads.com/quotes !
Quote Garden 
http://www.quotegarden.com/ !
Reflections on the Outdoors Naturally 
https://reflectionsoutdoors.wordpress.com/native-quotes-and-teachings/ !
The Quotations Page 
http://www.quotationspage.com/ !
The United Association of Higaonon Tribes (UNAHI) 
http://www.unahi.org/quotes/native-american-quotes.htm !
Today in Science History 
http://www.todayinsci.com/Quotations/100-Famous-Scientist-Quotes-Pages.htm !
Wisdom Quotes 
http://www.wisdomquotes.com/ !
Wikiquote 
http://en.wikiquote.org/wiki/Main_Page !!!!!
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