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CYCLE DIAGRAM
4
1 3
2
Purpose : To show how items are related to one another in a repeating
cycle.
When to use : Use when there is no beginning and no end to a repeating
process.

How to draw : Identify the main events in the cycle, how they interact, and how
the cycle repeats. Using these details draw the diagram.
Example : Nitrogen cycle

Nitrogen Gas

N,

Denitrification
Nitrogen fixation
Nitrite, Nitrate Organic
NO,- NOS Nitrogen
Ammonification

Nitrification

\ Ammonium
NH,*
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FISHBONE DIAGRAM
Cause § | | Cause 3 | | Cause 1
Effect
Cause 6 | | Cause 4 | | Cause 2
Purpose : Used to explore the many aspects or effects of a complex topic.

When to use : Use when a cause-effect relationship is complex and non-
redundant.

How to draw : A main idea statement or category is written on the single box on
the right. Supporting facts, examples, or subcategories are written
on the lines to the left. A third set of lines can be generated and
attached to the subcategories with additional information or facts.

Example : Major causes of Soil pollution
Dumping Dumping Indiscriminat
of of urban euse of
radioachyv solid fertilizers and
ewaste waste pesticides
\ \ ‘ -
/ / | S
Deforestatio Dumping Accurmulat
nand of ion of
Overgrazing industrial animal
waste wastes
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VENN DIAGRAM

Purpose : Venn diagrams are used to compare and contrast groups of
things.

When to use : Use to illustrate the relationship between sets of data or groups of
objects that share something in common.

How to draw : A Venn diagram uses intersecting circles to illustrate the
similarities between groups. Similarities between groups are
represented in the intersecting portion of the circles, while
differences are represented in the non-intersecting portion of
circles.

Example : Comparing acids and bases

Acids Bases
Both

Bitter taste

Sour taste

Slippery feel

Watery

Turn blue litmus paper red Turn red litmus paper blue

React with litmus

o Don'treact with

React with metals to form
hydrogen gas

Are compounds

carbonates

e Release ionsin
solution

React with carbonates to 7 ;
® React with acids

form COz bubbles

® Separates into hydroxide

e fFormsaltand
water when
combined

ions{OH") in water

React with bases

Separates into hydrogen ions
(H*) in water

Has pH higher than 7

Has pH lower than 7
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STAIR STEPS

Purpose : For plotting a course of action.

When to use : Use when a topic involves a step by step process.

How to draw : Write the first step of the process at the bottom level of the stair
steps diagram. Then the steps of the process are written in their
order from bottom to top level. Final step should be at the top
level of the diagram.

Example : Steps in scientific method.

As a result of empirical
observations, hypothesisis
supported, rejected or modified.

Testable predictions of other observable
phenomenaare developedfrom the
hypothesis

Statementof a hypothesis based on observations
gathered

Gatheringinformation relevantto the problem

Identification of the problem
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SENSORY OBSERVATIONS

”;Jc> =

7 Taste 3

S —

ﬁ—\ -

Purpose : Record what you observe with your different senses.

When to Use : During an experiment/nature walk where observation using sense
organ plays major role.

How to Draw : Write what you see near the picture of eye, what you hear near
the picture of ear, what smell near the picture of nose, etc.

Example : Students are given acetic acid solution and asked them to identify
the solution; they can use this graphical organizer as

clear
solution

vinegar

N
)

sour taste

&=
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WHAT IS THE SOLUTION

Solution

Purpose : To record what happens when two (or more) substance combine.

When to Use : When teaching a chemical reaction/equation

How to draw : Write the reactants/terms on the test tubes and the product on the
bottle given in the figure.

Example : On teaching the reaction
NaCl+AgNo; —» AgCl+ NaNos

AgCl+NaNO,

Solution
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Purpose
When to use

How to draw

Example

PROBLEM SOLUTION CHART

Problem/Solution Outline

Problem Where

Attempted Results
Solutions

Solution

2. 2.

¥

End Results

: Help students streamline the steps involved in recognizing a
problem and utilizing problem-solving skills.

: Use in group discussion after the teacher has explained an event
or action.

: There are 3 boxes. W/H type problems are written on the top
box. Solutions are written on the middle box. End result of those
solutions is written in the bottom box.

: How can magnet-soil mixture be separated?

How can mixture be separated?

1) filtering
2) magnetic separation
3) sedimentation, etc.

A\ 4

Magnetic separation is suitable
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KWHL CHART

What [ Want
to know

What I Know What

ILearned

How I learn

Purpose : Using this graphic organizer will help students monitor and take
responsibility for their own learning.

Used in construction and organization of knowledge.

When to use : Use to activate student’s prior knowledge about the topic and
generate questions to guide their search for more information.
How to draw : Draw a 4x2 table. Prior knowledge is written in the first column.
What he wants to know about the topic is written in the second
column. How will he learn is written in the third column. What he

learned is written in the fourth column.

Example : Topic — Metals and its physical properties?
What I Know | What Il Want | How I learn What I
to know Learned

Iron, What are the | Through Metals are

Aluminium, physical observation, hard,

Copper, properties of | From books. lustrous,

Gold, metals? malleable,

etc are metals ductile,
SONorous
and good
conductors of
heat and
electricity.
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SERIES OF EVENTS

Purpose : To arrange events which are not cyclic but linear & sequential.

When to Use : To draw the series of events those make up a science process.

How to draw : Each event is can be written in the box sequentially from left to
right.

Example : While teaching stages of water purification each box can be
written orderly as- Screening, Aeration, filtration, Sterilization.

-m -y

S I T T YT S

Sereening Aeration
Filtration Sterthzation

] -~ oy -
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FRAYER DIAGRAM

Definition Characteristics

Concept

Example Non-example

Purpose : Use to represent the elements of a concept. Helps to develop a
better understanding of complex concepts by having students
identify not just what something is, but what something is not.

When to Use : Use at the review phase or while teaching a complex concept.

How to draw : Name of the concept is written at the centre of the diagram and
its definition, characteristics, examples and non-examples are
written in the quadrants around.

Example : The concept Alkane, its definition, characteristics, examples and
non-examples can be represented by the Frayer diagram as shown
below

+ Saturated

Hydrocarbonscontaining + Contain C-C single bonds

C-Csingle bonds only are only

calledalkanes * Can be represented by the

eneralformula

CnHlnu
ALKANE

Eth
Ethane ene

Hexyne
Butane

Propene
Hexane
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Purpose

T CHART

TOPIC
Advantage Disadvantage

: Used for listing two separate viewpoints of a topic, for analyzing
or comparing two aspects of a topic.

When to Use : Use when a topic includes anything that can be cleanly divided

into two opposing views, i.e., while evaluating the pros and cons
of a major decision, recording facts vs. opinions, presenting
advantages and disadvantages or strengths and weaknesses, etc.

How to draw : The area is divided into two columns and a small raw is drawn at

Example

the top of the column. The main aspects of the topic are written on
the top columns. The viewpoints related to the topic are written
below.

: Merits and demerits of Bohr model of atom

BOHR MODEL OF ATOM

Merits Demerits

It could explain the stability | e It could not explain the line

of atom spectra of multielectron
It could explain the atomic atoms

spectrum of hydrogen e It could not explain

It could account for the Zeeman effect

simultaneous appearance of | ¢ It could not explain de

a large number of lines in Broglie concept of dual
the spectrum of hydrogen character of matter

It helped in calculating e [t could not explain
energy of an electron in a Heisenberg’s uncertainty
particular orbit of hydrogen principle

atom
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STAR DIAGRAM

Purpose : Used for organizing the characteristics of a single topic.

When to Use

How to draw : A central space is used for displaying the topic. Facts, attributes,
or traits about the topic are written at each "point" of the star.

Example : Properties of Nitrogen.

Atomic number

Common oxidation/

NITROGEN

P.K.M. College, Madampam




Department of Physical Science GRAPHICAL ORGANIZERS FOR PROCESSING SCIENTIFIC KNOWLEDGE

PARTS OF A WHOLE

} components
Matter /

=

Purpose : To identify the composition of different types of matter

/

When to Use : Choosing a type of matter and break it down to its components

How to Draw : draw the main concept in the left side of the prism and it’s
components on the right side.

Example : Components of Solar system

B——- Sun

Planets
e e ——

Satellites

Solarsystem
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SEQUENCE CHART

Topic

First

Next

Next

Next

Next

Next

Last

Purpose : To show the sequential events in a process

When to Use : Use when a topic involves a sequence of events. Useful when
multiple or sequential factors need to be put in order and
remembered.

How to draw : Draw a table as shown in figure. Name of the topic or process is
written in the top row in the diagram. The first event in the process
is written in the row below it. Then the sequential events are
written in order in the following rows.

Example : Soap making process

Soap Making

Take 3.5 ml of water in a beaker

Add 10g Castaic Soda. And mix it.

Let the solution to cool down.

Add 60g Coconut Oil and slowly mix it.

After a long time put this precipitate in small vessels.

After it became solid use it.
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MATRIX
Attribute 1 Attribute 2 Attribute 3
Item 1
Item 2
Item 3
Item 4
Purpose : to organize or categorize information or to make comparisons

among categories.
When to use : use when multiple items are to be compared.

How to draw : The items to be compared are listed along the left side of the

table’s rows, and the general features are listed across the top of
the table before filling in the cells with facts or supporting

information.
Example : Comparing Electron, Proton and Neutron
Mass Charge Location Discoverer
Outside
Electron 9.108 x 1031 kg | 1.602x 107 C the J.J.Thomson
nucleus
7 19 In the :
Proton 1.672x 10" kg | 1.602x 107" C Goldstein
nucleus
In th
Neutron 1.675 x 107 kg 0 e Chadwick
nucleus
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PIE CHART

Purpose : Used to visually represent the percentage of whole one portion of
data taken up. To show how a set is a composite of many
differently sized parts.

When to Use : Use to visually represent data that may be given in the form of a
small table. The data might be classified into nominal or ordinal
categories.

How to draw : Draw a circle. Divide the circle into sectors according to
numerical proportions of different categories. Write the category
and percentage on each slice of pie.

Example : Proportion of different gases in air

Others 49

Owyzen 21%

Mitrogen 78%
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SPIDER CHART

N
/TN

Purpose : Used for focus main topic and supporting ideas and for
comparing multiple entities based on different characteristics.

When to Use : If the topic involves investigating attributes associated with
single topic. Use when the data is divergent in nature

How to draw : The main idea written on the single circle at the center .The
supporting ideas spreads from the center.

Example : Chemistry in everyday life
CLOTH
MEDICINES
FOOD
: I
I
——— | CHEMISTRY » AGRICULTURE
IN EVERYDAY
LIFE
EDUCATION '. HOUSEHOLD

INDUSTRY
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-
-t

TIME LINE

Incident ]

Purpose : For arranging the data in the basis of year (chronological order)

When to Use : Use when there is a series of incidents related to a topic occurred

in different years.
How to draw : First draw a vertical line. On one side of the line years are

arranged in the ascending or descending order. Then the

corresponding incidents are written on the other side of the line.

Example : Classification of Elements
A
fHenry Moseley arranged elements )
in the increasing order of their
| | atomic number in the long form of
\\periodic table y,

1869 ) 44—

)
rMendeIeev arranged 63 elements in

the increasing order of their atomic

(_mass in the periodic table P

John Newlands classified 56 known
elements into 7 groups, based on
their physical properties (proposed
Vlaw of octaves’)

/Dobereiner classified elements into

groups of three (Triads), with the
members of each group having
\related properties

_/

,
Lavoisier classified 30 known
elements into metals and non-metals

.

~

S
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FIVE W’S CHART

. When Where

Purpose : For showing who, when, where, what, and why of a story or
event in a simple visual way.

When to use : Use while examining the key points of a story or event.

How to draw : Draw a star write the main idea on the centre and the questions
like what, when, who, why, where on the dividing portions.

A
[\
[\
1 ol

/ \

Example : Green Revolution

When it

Who is the P
Sy started?

founder?

Green
Revolution

/Where itis Why it \
/- started? 2 Mo started ? \
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CONCEPT MAP

O T ~

D-!|_D
DGQD

5% 2 0

Purpose : Depicts suggested relationship between concepts. It helps
meaningful learning of science concepts.

When to Use : Use to show relationship between concepts in a unit or more than
one unit in a subject area.

How to draw : Concepts or ideas are written in boxes or circles, which are
connected with labeled arrows. Concept maps may be divergent
type, convergent type or hierarchical type.

Example : Concept map of Mixtures

[ MIXTURES ]

Uniform compasition and
Froperties same at every parts

Varying composition and
Properties different at different parts

L

‘ Homogeneous mixture ‘ ‘Heterogeneous mixture ‘
| y Particle size
Particle size <1nm 1nm-100nm ! >100nm
| | |
Solution ‘ lies s
‘ Colloid ‘ ‘ Suspension ‘
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STEP BY STEP CHART

14
AY!
Purpose : To show the sequential steps/events in a process
When to Use : Use when a topic involves a process with sequence of
events/steps.

How to draw : Steps in the process are written in boxes in sequential order from
top to bottom.

Example : various methods or the steps which may be adopted for purifying
the public water supplies

1. Screening: most of the big and visible
objects such as trees, branches etc. Present in
row waters of surface sources can be removed
by sreening

2. Plane sedimentation: the coarser
suspended materials can then be removed by V
letting the water settle in the sedimentation
basins

3. Sedimentation: Mixing certain chemicals
with water. So as to form flocculent precipitate
.J which carries the suspended particle as it settles

4, Filtration : The finer prticles in
suspensian may than be removed by filtering
the water through filters

W

5. disinfection: the filtared water which may
still contain pathogenic bacteria is then made
J bacteria proof by adding chemicals.

6.Aeration: unpleasant tastes and odours may
then removed by adding certain chemical
compounds such as aerated carbon or by ozone

S~__~
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ONE AND ALL ORGANIZER

SUB TOPIC

SUBTOPIC SUBTOPIC

SUBTOPIC

: For structuring scientific knowledge.

When to Use : Use to uncover similarities and differences among various

Example

=
2]
o
w
=
Q
2]
o
=
o
o
Q
—
<<
=
o
=
Q
=2
=
L.

subtopics of a main topic.
How to draw : The main topic is written in the central circle in the diagram.

Subtopics are written around and illustrations may be given.

: Structural isomerism in organic compounds

Isomers whish differ in functional

group

CHAIN ISOMERISM
Isomers which differ in carbon
chain

STRUCTURAL
ISOMERISM

|eUOII2UNS B JO SPIS Ylog uo

sdnoJg |Ay|e ul swole uogted jo

Jaquunu Ul J3Ip Yd1ym S1aWwos|
ISIHIWVLIN

POSITION ISOMERISM
Isomers which differ in position
of functional group
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FLOW CHART

Purpose : To show the sequential events in a process. Helps to clarify how
things are currently working and how they could be improved.

When to use : Use when a process involves series of steps/events in sequential
order.

How to draw : Steps/events are written in boxes, which are connected with
arrows showing the sequential order.

Example : electricity production in a power station

heat released
from fuel

I

( water boiled to i

make steam
N l S
( steam turns a i
turbine
e of
B
turbine turns a
generator
wind, HEP, \ l g
wave, tidal
electricity is
9 produced
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TOP HAT ORGANIZER

Character/Subject/Topic Details | Character/Subject/Topic Details
AreaofContrast: (What is different Areaof Contrast: (What is different

about the characters/subjects/topics?) about the characters/subjects/topics?)

Area of Comparison (Whatis similar about the characters/subjects/topics?)

Purpose : For the easy learning of similarities and dissimilarities.

When to Use : Use when comparison study is required. Use to record the
similarities and differences between two concepts, theories, topics,
etc.

How to draw : Indicate names of the items to be compared on top row. List the
differences between the two in columns below it. Similarities
between the two are listed in the bottom row of the diagram.

Example : Comparison between n-type and p-type semiconductors.

N type P type

larger electron
concentration than
hole concentration

larger hole
concentration than
electron
concentration

electrons are
the majority carriers

holes are the
majority carriers

holes are
the minority carriers

electrons are the
minority carriers

created by doping an
intrinsic
semiconductor with
donor impurities

created by doping an
intrinsic
semiconductor with
acceptorimpurities

Wwe— = —————
Both are extrinsic semiconductor

Used for making diede and transistors
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CLOUD

Second
-level
idea

Second Y

second Jevel
level = idea T
idea
Main
idea
Second ._ O

Third By
-level Ideg
idea :

Purpose : To systematize the generation of ideas based upon a central topic
When to use : Use while brain storming a theme, associate about an idea, or

when exploring a new subject.
How to draw : To create a cloud diagram, the student first thinks of as many

terms or ideas relating to the stimulus topic as possible (and then
writes the second-level ideas in circles attached to the main topic).
Then the student explores each of these new second-level ideas in

turn, and for each, finds as many related ideas as possible (and
adds these third-level terms to the diagram around the idea). If

more detail is desired, the previous step can be repeated for each

of the third-level ideas (or more).
Example : Different types of pollution and their sources
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Air
pollution

Thermal @

pollution

Soil

pollution e
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Event1 Event 2
Topic
Event 3 Event 4
Purpose : To display a list of events in the chronological order

When to Use : When there is number of events related to a topic occurred at

different time.

How to draw : Topic is written at the central square. Write events in time order

in the boxes and details on the branching lines.

Example : Atom models

Thomson's
atom model

1904
—{(Details)}—

ATOM MODELS

Bohr model
of atom

1913
{nﬂf:ailc:n

P.K.M. College, Madampam
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Rutherford
1911
—(Details) |

Quantum
mechanical
model

(Details)
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CONTINUUM SCALE

Continuum Scale
l |

ILow I—IighI
Purpose : For organizing information along a dimension such as less to
more, low to high, and few to many.
Example : Visible spectrum
VISIBLE SPECTRUM
| Violet Indigo__ Blue Green _ Yellow Orange Red |
I |
Low High
wavelength wavelength

P.K.M. College, Madampam
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CAUSE AND EFFECT FLOW CHART

Cause

E ffect

Purpose : Used to show cause-effect relationship. It helps students
recognize that everything happens for a reason and has
consequences.

When to Use : Use when the effect itself becomes a cause for something

else and this new “effect,” in turn, becomes the cause for
something else again and hence results in a chain reaction,
with one event triggering another event, which triggers
another, and so on. This can be used during classroom
discussion.

How to draw : Identify the cause-effect relationship in a chain of events
and write them in order in the cups.
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FUNNEL

Purpose : For synthesizing ideas, drawing conclusions, reducing a body of
information to it’s core e.g. creating a definition, this model is
useful. It can also be used to challenge or test pupils e.g. find the
elements that are missing from the funnel.

How to draw : All details, components or parts of the information or picture are
placed inside the funnel. They emerge as a conclusion, definition
or synthesis.
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LADDER CHART

Purpose : This can be used to prioritize or rank ideas and/or information.

When to use : It can also be used for topics with a series of stages or steps. It is
suitable for topics with a definite beginning and end. At the pre-
teaching stage the teacher can have pairs/triads of students fill in
any information they know about the topic on the correct step.
Teacher can monitor the results and then focus the teaching more
accurately on the needs of the class. Active learning can be
facilitated if the teacher then provides the information in jumbled
form. Students work together to rank the information correctly.
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V-MAP

Topic

conclusions and

What i know already -
- findings

Research tools

Keyv concepts Research plan

Research question
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WHEEL DIAGRAM
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PROBLEM-SOLVING STEPS

How to solve the
problem on hand

Question
-
Step 1 / k‘
4 ™
Step 2 ——
Step 3 . ~
\ s \

Conclusion
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GENERAL TO SPECIFIC

CONCEPT 3

Characteristics CONCEPT 2

Characteristics

CONCEPT 1
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COMPARE/CONTRAST WITH SUMMARY

How alike?

[ . How different? Y <2
o e \,. w,?_ |
"‘. ."; J’I.J’H L SAT Il
'\\./_. i . ~ ~ With regard to - ~ ."r- b . P
/ | ;, (
t) = <) : ™
it SN S
{i i e kP
ML AL
\ v . >

| Conclusion |
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STICK-MAN DIAGRAM

_—-
- L

Experimenting
lata collection

Q/\‘

Inference
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INVERTED TRIANGLE

MOST IMPORTANT

LESS
IMPORTANT

LEAST
IMPORTANT
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E-CHART
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PMI CHART

Plusses Minuses Interesting things
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