
The Thinking Toolbox 
Section 3 

 
This unit is about the Scientific Method.  What is this unit doing in a writing course 
required reading assignment?  
 
First, learning how to write teaches how to think and reason well.  It also teaches 
us how to read well as we see what all goes into crafting ideas into print. 
 
Likewise, learning how to think and reason well teaches us to write well.  Our 
statements must be clearly understood (without ambiguity) and must be 
accurate in order to be effective.   
 
The  scientific method also teaches us how to think and reason well.  When we 
learn how to think and reason well, we learn how to do "good science" and 
good science requires that we communicate our findings in an orderly, clear 
way.   
 
The same principles are echoed in both disciplines, such that really, there is not 
much difference and there is a whole lot of overlap.   
 
In this unit, there is a lot of repetition.  That is intended.  
 
Along the way, throughout this year, we will be revisiting these principles as we 
learn the following:  
 * short-answer responses (paragraphs),  
 * composition (essays),  
 * life-skills writing (business and friendly letters, e-mail and "blog" etiquette-- 
  or "webiquette", writing resumes), and  
 * research (the research, or "thesis" paper).  
 
Just remember, you are learning how to THINK:   
 * how to originate ideas,  
 * how to expand and condense ideas,  
 * how to order ideas,  
 * how to support ideas,  
 * how to introduce and conclude ideas, and  
 * how to present ideas in a manner that our ideas are well-received by  
  the intended audiences.   
 
Bear with this book to its end.  This is the last unit that will be assigned (though 
there is one last chapter that is rather fun to do with friends).  Keep these review 
sheets in your notebook and refer to them throughout the course.  -- Mrs. W.  
 



SECTION 3 
L22 Mole the Scientist: What Science Is, and What Science is NOT.        
  
  
 
 
 
 
 

*Science takes in new evidence and observation to help clarify,  
disprove, and explain theories (descriptions of our world). 

 
*Disproving a hypothesis leads to more clarified theories  

by process of elimination. 
 

*Science is a measured, orderly methodology  
of the process of observing and explaining. 

 
NOTE:		"Science"	is	not	personified!		Science	cannot	"tell"	us	anything!		Science	is,		
	 itself,	a	TOOL	for	seeing	and	understanding;	it	is	the	study	of	"knowing"	(L	scientia,	
	 from	L.	scire	=	"to	know").				
	
	 The	conclusions	we	draw	from		our	methodology	still	come	from	the	human	mind	
	 which	is	prone	to	bias.		The	scientific	method	is	designed	to	help	us	to	avoid	bias	as	
	 much	as	is	possible;	but	there	is	no	method	that	will	be	100%	pure	and	free	of	bias!			
	
	 All	science	is	INTERPRETED	by	humans,	and	PUBLISHED	according	to	human	bias.			
	 Therefore,	when	you	hear,	"Science	tells	us...."	be	very	wary!		And	do	not	fall	to	
	 making	the	same	mistake.		We	will	be	discussing	making	sure	our	statements	are	
	 accurate,	honestly	declaring	the	real	limitations	of	our	research	and	our	
	 interpretations.			
 
NOTE:		Since	we	believe	in	the	Bible	as	the	revealed	Word	of	God,	we	also	are	biased!		We	
	 believe	that	God,	being	outside	of	this	natural	world	(outside		the	elements	and	
	 outside	of	human	bias	and	understanding)	has	revealed	truth	about	this	world	and	
	 about	we	as	humans	in	it.	He	has		 done	this	through	the	Written	Word	(the	Bible)	
	 and	also	the	Word	Made	Flesh	(Jesus	Christ,	John	1:1).			
	
	 This	does	not	take	away	from	good	science.		In	fact,	the	principles	of	scripture	teach	
	 us	to	be	extremely	honest	about	our	bias.		Therefore,	as		believers,	we	will	declare	
	 our	bias	clearly,	and	then	do	"good	science"	which	means		being	honest	and	careful	
	 in	our	gathering,	recording,	testing,	evaluating,	concluding	and	presenting	our	
	 research	all	the	more!		
	
	

Hypothesis = reasons suggested for a conclusion 
 
hupo = "under"                   "placing under"; a defining statement.  
thesis = "placing"       



L23 Tools of Science 
 
What is the Scientific Method? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
In writing, we use the same processes under different names:  
 
We OBSERVE the world around us by experience and research.  
 
We locate trends and then develop CLAIMS as testable statements.  
 
We EXPERIMENT with ideas by mapping out all the related and relevant 
information all around our topic or claim.  This is called  BRAINSTORMING and is  
a part of the process of PRE-WRITING. 
 
We ANALYZE THE DATA we have amassed by filtering and then ordering the 
information into logical sequences.  By OUTLINING, we order the following: 
 * syntax (word order in a sentence),  
 * the arrangement of sentences within a paragraph, and  
 * the order of paragraphs within a larger body of work.   
 
We GET FEEDBACK on our completed ideas from others and make the 
necessary revisions. This is called REVISION, EDITING, and PROOFING.  
 
 
 
 
 
 

The Scientific Method 
1.  OBSERVATION      - patient watching, noticing patterns, recording, using 
    instruments, etc.  
2.  HYPOTHESIS      - problem-solving, developing an explanation to test, 
    reasoning a "thesis" or claim with predicted effect. 
3.  EXPERIMENTATION - building a test for determining possibility and   
    probability 
4.  ANALYZING DATA  - viewing and charting results; represented with a  
    summary and including any disclaimers, error or  
    interference, and stating any proposals for revised or 
    further research.  
5.  GETTING ADVICE    - Peer review of both procedure and conclusions;  
    repeated testing 



L24 OBSERVATION 
 
 .    
 
Memory bias can "skew" the way we see or interpret events.   
 
 Example:  
 BROTHER:  "You ALWAYS leave the dishes for me while you ALWAYS get off  
   scot-free! You NEVER do the dishes!" 
 YOU:  "That's not so!  Let's chart this over a period of two weeks! I'll   
  show you how many times I do the dishes and how many   
  times YOU do the dishes, and we'll see who gets off scot-free!!" 
 
The solution is to keep accurate and honest records to validate suspicions.  
 
In writing, look up the data already gathered (books, reports, interviews with 
experts, etc.).  In other words, DO THE RESEARCH!  
 
Also, AVOID UNIVERSALS ("always", "never").  This is good for normal conversation 
as well!  Use universals only when they are verifiably true.   
 
Be a stickler for accuracy in all your statements!  If it cannot be proven, use 
other terms such as:  
 "It appears that..." 
 "The evidence leads us to believe that...." 
 "Though some may have different interpretations, we can reasonably  
  conclude from the evidence that...." 
Another way to handle the situation is to ask the question:   
 
 Example:   
 BROTHER:  "You ALWAYS leave the dishes for me while  you ALWAYS get off 
   scot-free!  You NEVER do the dishes!" 
 YOU:   "How many times did you actually have to do the dishes last week?" 
 
 
 WORD GNOME SAYS:    

 This phrase "scot-free" does not mean that Scottish people are escape artists 
when it comes to doing their duty! The term "scot" comes from the Old Norse "skot" 
which meant a payment or contribution.  In old English, it meant a "tax" (about the 
same thing). So think of "tax-free" and people who cheat on their federal tax 
returns in order  not to pay theirs and there you have it!  
 

 
 
 

memory bias =  We remember patterns better than non-patterns 



L25 BRAINSTORMING 
 
1.  Not every idea has to be a good one when brainstorming.  Give  yourself  
 permission to put down whatever you can think of that may be related. 
 You can eliminate ideas in the "filtering and ordering" phase.  
2.  Review of the book's advice on brainstorming: 
 a.  Define the problem by analyzing the problem (prompt, or assignment). 
 b.  Pick a creative time to brainstorm ideas when you're relaxed and not  
  under pressure (i.e., don't procrastinate, then cram!) 
 c.  Get input from others.  (books, magazines, newspapers, people, films) 
 d.  Write it down in a form that can be categorized easily (e.g., web, mind 
  map).  You will want to be able to filter (eliminate ideas), draw  
  relationships (connecting lines), and re-order the sequence   
  according to priority and power (label the order).  
 
 NOTE:  See Ridgeway Vistas website for ideas on brainstorming.  
 
L26.   HYPOTHESIS 
 
 A hypothesis is an idea we think will solve a problem or answer a question. 
 
 
 
 
 
 
 
 
 
 
Those KEYWORDS again:   
 focused,  practical, useful, simple, clear, concise, TESTABLE.   
 
NOTE:  "Testable" means the information must  be quantified.   
 I cannot say:  "Staying up late harms a person's ability to read well the next day." 
 1.  How late is late? 
 2.  What do we mean by "harm"? 
 3.  What age of the person?  What age range exactly? 
 4.  What exactly is being read?  Newspapers, textbooks, fun reading? 
 5.  How is "reading well" measured? 
 6.  What time of day is affected?  How many hours must pass? 
 REVISED:  Staying awake past 12pm negatively affects  reading comprehension within 24  
  hours for young people between the ages of 12-18.  
 The revised hypothesis is testable; we can set up an experiment to test this.  
Do the activities in the book on page 156-157.  Practice coming up with your own. 
 

GOOD HYPOTHESES 
✔ It	focuses on ONE simple 
 problem or question.  
✔ It is practical and useful. 
✔ It is simple, clear, concise. 
✔ It is TESTABLE.   

BAD HYPOTHESES 
✘ It focuses on MULTIPLE  problems 
 or questions.  
✘ It is not practical or useful info. 
✘ It is complicated, vague,  
 ambiguous. 
✘ It is NOT TESTABLE. 



L27 HOW TO PROVE YOU ARE WRONG 
 
Write in the correct word:  "true" or "false". 
 
Test a hypothesis by trying to prove it _____________.      
 
Make a PREDICTION:  "If my hypothesis is false, what would that look like?" 
 
NOTE:  p. 159 in the example.  A better experiment would be to test the no-
payload rocket 3 times ("A") and graph the variations in height.  Then test the 
same rocket 3 times with a payload of a certain weight ("B") and graph the 
variations in height.  Finally, test the same rocket with a different weight of 
payload ("C") and graph the variations in height.  Average each of the three 
test launches and compare.   
 
Why would this be a better experiment?  What does it avoid?   
 
L28 A GOOD EXPERIMENT 
 
  
 
 
 
1.  A good experiment has one test variable. 
2.  A good experiment has one or more controls.   
3.  A good experiment must be repeatable.  
 HYPOTHESIS:  Cactus juice applied to wound will heal the wound. 

 
 
 
 
 
 

 
 
 
 
 
            Sheriff Handy w/wound    Outlaw w/wound 
 (experiment)     (control) 
 Cactus juice applied to wound  NO cactus juice treatment 
 
  SAME ENVIRONMENT AND ALL OTHER CONDITIONS THE SAME.   
Repeat experiment multiple times; chart the results each time. Analyze the data. 

Experiment = a careful and orderly way to test a hypothesis with the least   
   amount of bias or interference.   
 



 . 
 
Keep the experiment "tight" and simple by being aware of possible 
"interference".   
 
In writing, we say we are writing "tight" when our arguments are accurate and 
cannot be taken any other way (unambiguous); no other conditions will likely 
occur to the reader that might lead them to a different conclusion than the one 
I propose.  We do not HIDE known interference, we eliminate it or we address it 
in our "disclaimer" (our  admission of limitations).   
 
L29 HOW TO ANALYZE DATA 
 
Data analysis can reveal four results: 
 
 ✔  hypothesis	supported	
	 ✘ hypothesis UNsupported 
 ? ambiguity 
 ! serendipity (a fortunate unexpected event) 
 
NOTES:   
 
✔ Look	for	patterns	and	trends	in	the	visual	graphics	(graphs,	charts,	tables,	etc.)	
✘ Falsifying a hypotheses only eliminates non-causes.  It cannot give CAUSATION. 
?	 If	data	is	not	clear,	look	for	errors	and	redesign	a	new,	better	experiment.	
!	 Evaluate	and	categorize	new	findings.			
	 They	are	either	RELEVANT	to	the	hypothesis	(redesign	a	new	experiment	to	take	
	 the	new	finding	into	account),	OR	they	are	IRRELEVANT	to	the	hypothesis.		In	the	
	 latter	case,	make	a	note	of	it	for	later	study	in	a	different	experiment	altogether.	
	
L30 LISTEN & LEARN 
RESEARCH NOTES: 
 1.  Don't re-invent the wheel!   
 2.  Do a search of all known findings already published.  
 3.  Use all available means of locating this information. 
 4.  Record relevant findings.  (Remove all irrelevant sources and findings.) 
 5.  Compare and contrast all findings.  This is called SYNTOPIC READING.  
 6.  Discern what has NOT been tested yet.   
 7.  Extend, repeat, or redesign previous experiments OR set up an entirely  
  new experiment! 
 8.  Get peer review of your experiment proposal; they should look for  
  unnoticed "interference" and experiment repeatability. 
L31 PSEUDO-SCIENCE  ("fake" science) 

Interference = a known or unforeseen variable that could offer a  
                  different explanation than the experiment expected 



 
SOME CLUES TO BAD SCIENCE: 
 ✘ financial gain 
 ✘ status game (name recognition, political alliance) 
 ✘ worldview gain (bias toward worldview) 
 ✘ author's credientials not official, up-to-date, irrelevant to experiment 
 ✘ loose controls and multiple variables (allowing interference) 
 ✘ Thesis, experiment and conclusion not inter-consistent 
 ✘ exaggerated positive results 
 ✘ not repeatable (procedure unclear, equipment not listed, impossible  
   population samples, etc.) 
 ✘ not peer-reviewed by relevant reviewing body (organizations) 
 ✘ not reputably published by established organizations 
 ✘ instruments used are not relevant or officially known or "calibrated" 
 ✘ not timely (not up-to-date in preliminary or follow-up research) 
 ✘ dishonesty in not declaiming known shortfalls or limitations of the   
  experiment and/or conclusions 
 ✘     Careless, errant methods (procedure) 
 ✘ any interference not noted  (faulty analysis) 
 ✘ premature conclusion ("jumped to conclusions" without follow-up) 
  
HALLMARKS OF GOOD SCIENCE 
 ✔ Self-critical	(admits	limitations)	
	 ✔ Explains	every	step	of	the	experiment	(or	argument)	and	all	tools	used	so		
	 	 	 that	the	experiment	can	be	repeated	exactly	
	 ✔ Invites	honest	feedback	and	values	correction	
	 ✔ Is		cautious	about	premature	positives	and	positive	notoriety.	
	
Remember,	there	is	always	a	new	argument	or	experiment	around	the	corner:		
either	an	improvement	or	extension	on	a	previous	experiment	or	a	new		
experiment.			
	
Experiments	are	like	arguments.		The	same	principles	apply!	
	
	


