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Why Is Chemistry Difficult?

e Students learn by asking guestions,

Macroscopic _ | _ e Students’ misconceptions of what is
(Physical Phenomenon) making observations and forming happening at a sub-microscopic level
+ Concrete and observable. concepts (Johnstone, 1991).

become evident when they are given the
opportunity to make their thinking visible.

* What can be seen, touched and smelt.

e This Is relatively straight forward for
phenomena that can be observed directly
at the macroscopic level.

e The example given on the left illustrates one
student’s understanding of sodium chloride
dissolved in water and shows a sodium ion
and a chloride ion inside a water molecule.

The
Chemistry

e Most Chemistry teachers begin their
Triangle

Instruction at the macroscopic level, and
then move on to symbolic representation.

(Sub-microscopic) (Representational e At this point, the teacher can intervene and
(Particles) (Symbolic)  Misconceptions arise as students | address the student’s misconception, for
» Conceptual explanation. e Show connections . ; . . (¢ .
* Model drawings and between concepts. Struggle (0] Imaglne What mlght be example, by US|ng the I used to th|nk. ..
concept diagrams. » Symbols, formulae, ; ] . . 39 eiin o n . . .
equations and graphs. happer"ng at the SUb-m|CrOSCOp|C Ievel ...NOW I th|nk V|S|b|e th|nk|ng rOUtIne.

Using Models — Candy

Pure Element (Liquid) e One strategy that allows students e L ego® bricks can be used by students to represent atoms. Bricks of
to make their thinking visible in different colours can be used to represent atoms of different chemical

Pure Element (Solid)

Chemistry is to use candies, such as elements, while bricks of different sizes can be used to represent atoms
M&M’s, to represent atoms. with different valencies.
e A single M&M'’s represents a single e Used creatively, Lego® bricks can be used to represent ionic compounds,
atom. M&M'’s of different colours polymers and optical isomers. Students can photograph their work and
A Mixture of Two represent atoms of different upload the images into a shared document to be evaluated by their peers.

Compounds
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chemical elements.

e Students arrange M&M's to
represent their understanding of
elements, compounds and mixtures
as solids, liquids and gases.

Using Models — Magnets

e Coloured button magnets, when attached to a e Students are given a question that can be
magnetic whiteboard, can help students visualise answered briefly on a small piece of paper, for

atoms and ions while balancing chemical equations. example, balancing a chemical equation or
solving a mole calculation.
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=) e Ball bearings and magnets allow students to
»A‘\ demonstrate their understanding of valence shell
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e The teacher collects their students’ answers

and searches for their favourite mistake. This

could be a common misconception or a novel
mistake made by a student.

electron pair repulsion theory. New bonds can be
added easily and can be made to point in any direction.

20, . CO, + 2H,0
? ) Incorrect answer with their class, firstly asking
— PV + o what is good about it, and then asking students

p ) to identify mistakes and misconceptions.

e The teacher then proceeds to share the

-+

Authentic Transfer Task

e Students can make their understanding of a
concept visible through authentic transfer tasks.

e Students transfer their knowledge and
understanding of Chemistry to solve authentic
— real world — problems.

e |[n these examples, students have construct
models to clearly show the structure and
bonding in everyday substances (graphite on
the left and sodium chloride on the right).

e The models allows students to make their
thinking visible, and allows their teacher to
check for any misconceptions about bonding.
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