
Building Bridges for All Students
with Problem-Solving Education

diagrams & links  – EducationForProblemSolving.net/eed/
How can we use our ideas for Problem-Solving Education in ways that will 

help all students improve their problem-solving abilities, as part of our 
efforts to produce better diversity, equity, and inclusion?



The next few slides
(before the first "blank slide" that shows a topic-change)

are explanatory comments that I'm making after the seminar.

My purpose for the first slide (above) was
giving people in the seminar room (or on Zoom)
something interesting to look at and think about
while they were waiting, before I began talking.
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Of course, during the seminar
I didn't cover all of the ideas in this PowerPoint
( nobody could talk that fast or listen that fast! )
but you can digest the ideas more slowly now.

And, as described in the previous slide,
I recommend studying the Introductory Overview

(that includes the Short Overview) 
where the ideas are explained more thoroughly.

https://educationforproblemsolving.net/design-thinking/index.htm
https://educationforproblemsolving.net/design-thinking/index.htm




For using my edu-website (Education For Problem Solving),
3 tips: use a BIG Screen – open LEFT+RIGHT and click links
because a link usually will open in the "other side" frame so
you can continue reading in the frame where the link was.
And you can "open only this page" with a top-of-page link. 
LEFT SIDE is homepage                 RIGHT SIDE has in-depth

with Intro-Overview.                     examination of topics.

https://educationforproblemsolving.net/design-thinking/index.htm
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the scope of PS-Objectives is wider
when we choose broad definitions:

EDUCATION is 
learning from life-experiences.

PROBLEM is 
an opportunity to make something better.

(better in any way, in any area of life)

PROBLEM SOLVING is
whenever you do make something better.



A) With these broad definitions,
your Problem-Solving OBJECTIVES

(what you choose to make better)
can include almost everything in your life.

because your OBJECTIVE can be (with my categorizing) a
product - activity - relationship - strategy - theory

(often there are overlaps, so it's product and/or activity and/or...)



For many reasons, it's educationally useful to split
these kinds of OBJECTIVES into two kinds of Design:

product - activity - relationship - strategy – theory
can be categorized into two kinds of design:

product - activity - relationship - strategy
in GENERAL Design (in Engineering & other Areas)

product - activity - relationship - strategy – theory
in SCIENCE-Design (in Science, Engineering,...)
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Is there "PROOF beyond a reasonable doubt"?  – NO.
Are there logical REASONS for "a good way to bet"?  – YES.
We have logical reasons to predict that using Design Process

is a good way to bet, can be useful in educational projects,
is worth developing with investments of time, money,...



The logical reasons are analogous to logic in my PhD project,
when my two sub-projects were ...

1. developing a model for Scientific Method,
2. then using this model to analyze instruction.
During that time the logic was:

Scientific Method(s) à scientists do Science-Actions.
IF students do these Actions during the instruction,  
probably they will improve their Science-Actions.

But this is a logic-based PREDICTION (re: a good way to bet),
not an OBSERVATION that using D-Process improves Actions.



!"#$"%&'()*)$+%,-./+$0)/*%"*$/0)$/"/+%,%1*$'%$23$.+/-2*4
!"#$ %&"'(&$)&*+,5&-'($-'*$6/*-*$-"$)#1./'-%"/+$0)*)/0.(7$

80%9-#)*$+%,-./+$*188%0': 6)./1*)$ !"#$%&'()* '(/'$'0/"*;)0
./" 6) -".0)/*)#$ 63$$$+,$-.'%/(01$(0$)2&-(3&.$%40-.5-*6/"#
7,$-.'%/(01$1.0.8'&(9.:$38(0%(3&.*6

*()(&'8$-4);$%&'()* '(/'$&)$./"$1*)$ <)*-,"$=0%.)**$'%
2/>)$&-#)$*.%8)*$;%0$$+,$"<=>?@.%-(A.*6/"#$$7,$"<="84%.**6
/"#$'(/' -41.-/.8 5&-'( -/.(8$+B7'0:$ );$+B7 7'(-*$80%9-#)*
/$+%,-./+$0)/*%"'%$'(-">$<)*-,"$=0%.)**$2/3$-".0)/*)$'0/"*;)0?





!"#$%&"&'"#'()"*''+,($&-.,/0"#-&1"'&1,(",23*$&'(4
&'"2,.,/'+" '3("-2,$4 5'("-6+('.-%7",23*$&-'%8

90"*(,$&-.,/0:$%2:40%,(7-4&-*$//0"*'69-%-%7
;< ,=+,(-,%*,4 :3%2,(4&$%2-%74:4)-//4

#-&1
<>?@,=+,(-,%*,4 :3%2,(4&$%2-%74:4)-//4A

!B.,"9,,%"&1-%)-%7"6$-%/0"$9'3&",23*$&-'%"5'("C:DE8
93&"6'4&"-2,$4"$/4'"*$%"9,"34,2"5'("*'//,7,",23*$&-'% A

If you find my ideas interesting – even if (maybe especially if) 
you're thinking "0,48"93&AAA" because you $7(,,"+$(&-$//0(yes)

but %'&"&'&$//0AOf course that's ok, and it could help both
of us learn if we discuss your reasons for "yes" and also "but".
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We want to build
effective Edu-Bridges

so students will be motivated to
pursue their own Personal Education,

therefore we should
develop Activities

that are
FUN and USEFUL



The wide scope of !"#$%&' ()#%*+,-. /$0&12+*&3
(and thus of possible !"#$%&' ()#%*+,-.412+*+2+&3)
makes it easier for educators to creatively design
a variety of Activities that are 567 8,9. 6):56;<



Designing Activities that are FUN and USEFUL:
FUN (with intrinsic experience) happens when activity has

fun TOPIC that (for a student) is interesting,
fun ACTIONS (by a student) that are interesting.

FUN (satisfying result-of-success) when student
anticipates success, and achieves success.
So this happens more often, design activities with
appropriate level of difficulty (not too easy, not too hard) 

a well designed PS-Activity is similar (re: difficulty) to a
a well designed mystery story — so most students are
not bored (if too easy) and not frustrated (if too hard).



USEFUL is defined by a student.
During an Activity, a student will perceive USEFUL-ness
when they think & feel (in their thoughts & emotions)
that the Activity will be USEFUL for their own future life —
their near future (after school), medium future (next year),
and far future (as an adult) — because they're deciding that
what they are doing-and-learning will be Personally Useful
in their own lives, and this belief motivates them to pursue
their own Personal Education.

They are being motivated by their imaginings of
TRANSFERS Across Areas (from School into Life) and
TRANSFERS Through Time (from Present into Future).
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Personal Education is Problem-Solving Education:
We can ask students to...

think about their goals for life (involving themselves & others)* and
develop a proactive problem-solving approach for their education,
asking "how can I solve a problem – by making my education better
and making my life better – and help me achieve my goals for life?"
(* and help others have better lives, with win-win goals & results?)

Personal Education is proactive problem solving.
A student tries to make things better

because they believe that...
improving School-Life improves their Whole Life
because better Education produces a better Life;

making Their Education better will make Their Life better. 
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examples from basketball:  you have
Learning Objective in early-season practice,

Performance Objective in late-season tournament game.



Maya Angelou describes Performing and Learning:
"!"#$%&#'&($#)"*#+,-#*-$./#)"*#0-"1#'&$$&23
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Or, with [my comments],
!"# $%&#'&($#)"*#+,-[with high Present Performing] 
*-$./#)"*#0-"1#'&$$&23
4%&-[later] 1%&-#)"*#0-"1#'&$$&2[due to Present Learning]5
6"#'&$$&2[with high Future Performing]3

Using an 7'8&+$.9&:$":;&2<"2=#usually is best short-term, but
long-term it's best to ALSO sometimes use an 7'8&+$.9&:$":>&,2-3
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Earlier, I say that...
Later I'll show how my model for Design Process – for the 
Problem-Solving PROCESS that people use for most things

we do in life — is an accurate description of how we actually
use creative-and-critical thinking while we solve problems.

But...
before doing that, I'll comment on differences between

my teaching style during the seminar and
a teaching style that usually is much better for students in K-12.
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7/,&.'$8945-/0/01(by '&-.(&, ),
7/*.#:&,;$<&-,0/01 (by *'=)&0' ).

"(&0$"&$-,&$0#'$/0$-$*&>/0-,
"/'($:&,; 3?,/&+$!@%8$<@%@!AB

(&54$*'=)&0'*$7@ACDE8F
2F@GC@2<8A-for-Process,

8H28F@8GC8A$$I$$F8J<8C!@DGA! 2F@GC@2<8A

Their 8F2*&5+3)/*.#:&,/01 will be more *-'/*+;/01 and &++&.'/:&
when we

K*&$-$2,#.&**3#+3@0L=/,;'#$!&-.($2,/0./45&*3+#,3@0L=/,;
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In college education

'2"1+#/(*%1+,%1/,#(/7%89:;%*#"2',#*%*#"2<%+,2%89=>?
but in a K-12 Curriculum

#&+#%),#'@(+#'*%A'*)@,%B(/1'**%C+,2%/#&'(%-/2'7*D%),#/%+
1//(2),+#'2 Wide-Spiral Curriculum E)#&%*.)(+7%('.'#)#)/,*

C*/%*#"2',#*%&+F'%.(/G7'-4*/7F),@%'H.'()',1'*%),%+77%@(+2'*D?
what a student learns in 1st Grade

will affect their "discovery learning" in 2nd Grade,

so instruction with ERP

(especially for Reflections)

will have to be adjusted.
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1 - Define a Problem

Choose an Area-of-Life with a thing you want to make better.
Ben Franklin:  "Time is the stuff Life is made of" so choose wisely,
asking "What's the best use of my time right now?  and later?"

Learn about the Problem-Situation, to better Understand it, 
Choose an Objective (choose what you want to make better),
Define GOALS (what do you want?  what will make it better?).

2 - Solve this Problem
creatively Generate Ideas  (for Options)
critically Evaluate Ideas  (for Options)

Ideas = Options for a Problem-Solution
with interplay between creative thinking & critical thinking
during creative-and-critical Process of Problem Solving.
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you Evaluate by Using Experiments:
another broad definition ( useful for building bridges )

EXPERIMENT = any Situation that produces Experiences, is
any opportunity to get Experimental Information – when you

make PREDICTIONS in a MENTAL Experiment  (internal)
by imagining Situation à "what would happen if..."

make OBSERVATIONS in a PHYSICAL Experiment  (external)
by actualizing Situation à "what does happen when..."

EXPERIMENT = any Situation that lets you Predict,

any Situation that lets you Observe.

EXPERIMENT = Prediction-Situation or Observation-Situation.



!"#$ %&'(#')* +!$,-./0$%12*3.4*/)- 5
!"#$%&'broad definition ( useful (#' building bridges )

EXPERIMENT = any Situation $%!$produces Experiences, )*
!"+, opportunity $#,-&$,Experimental Information. . /%&",+#0

make PREDICTIONS )",!, MENTAL Experiment  1)"$&'"!23
4+imagining Situation à 5/%!$ would happen )(6665

make OBSERVATIONS )",!, PHYSICAL Experiment  1&7$&'"!23
4+,actualizing Situation à 5/%!$ does happen /%&"6665

EXPERIMENT = !"+ Situation $%!$lets you Predict,
!"+, Situation $%!$lets you Observe.

EXPERIMENT = Prediction-Situation #',Observation-Situation6
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678$9"$!"#$,-* :

you Do Comparisons to

make a REALITY Check
( in SCIENCE-Design )

or
make a QUALITY Check
( in GENERAL Design )



3 Elements are used in 3 Comparisons
for GENERAL Design and SCIENCE-Design:



SCIENCE-Design – using Experimental Information
and

GENERAL Design – using Experimental Information



The next diagram is more complex,
because it

shows details for both kinds of design.

Many projects do involve both kinds of design,
and eventually you'll understand the whole of

how the two kinds of design productively interact.
But it will be easier to reach this "eventually"

if we temporarily look at only the parts
that are being used if we're doing either

only SCIENCE-Design or only GENERAL Design.
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Quality Checks =   asking The Design Question

!"#$
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*"$!"#$+,-$,*.
7!3+4*;<=>+?@*;A<">/0121$345$3>=<>**)<>=+?@*;A<">67

8!"#+%B";*+<;+AC*+&(A%C$8$%(0-$!"#$+"9:,)0
%(,'$!"# #<BB+=*A++++++++++++++++%(,'$!"#$#(>A

&;$7C<;+-'A<">D &-$,$1)"EB*&F0"B@A<">D
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How do you define Quality?
In a Quality Check,

IF there is a close match
of Predictions with Goals,

This Option has high Quality,
with Quality defined by your Goals,

so This Option might be a good Solution.

But what can you do
if there is not a close match?

You can ask
"should I revise This Option?"



How do you define Quality?
In a Quality Check,

IF there is a close match
of Predictions with Goals,

This Option has high Quality,
with Quality defined by your Goals,

This Option might be a good Solution.

But what can you do
if there is not a close match?

You can ask
"should I revise This Option?"
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Or... in addition to the "chemistry" analogy (in previous slide) 
with my ATOMS forming MOLECULES that in their phases form 
OBJECTS, we can think of my elements being like LEGO Blocks,
and their phases are like LEGO Objects made from Blocks.
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