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Conceptual Understanding 2

e Transfer of understanding to solve novel problems is essential. Knowing facts e Facts and topics cannot be applied
is not enough. If we want students to develop intellectually, solve problems directly to new situations. Before existing
creatively, and grapple with complexity, the key is conceptual understanding High Road | %, knowledge can be applied to a new
(Erickson and Lanning, 2014). - A A 46& situation, it must be ab_s_tracted to the. |
g’ ynergistic Thinking Leads to the Integration of Thinking Transfer to highly Transfer to highly ‘7)) conceptual level, generalising from specific
3 Factual dissimilar school | - dissimilar, real-world 0/19 examples to broader rules. Only then can
(_% Knowledge Conceptual the new situation be understood and any
€ ~and Understanding Academic |« » | Real World associated problems solved.
T Simple Skills | | e Concept-based units focus on using
g ooty | T o ~ content (topics, facts and skils) t
4= e Concepts are mental constructs that frame a tasks y | Seenanes Investigate the relationships amongst
set of examples sharing common attributes. concepts so as to develop generalisations.
processes and skills Concepts are timeless, universal and abstract. Low Road e Innovation requires the creative transfer
(both mental and physical) Concepts transfer within disciplines, and across of the fundamental and powerful concepts
e The Three Dimensional Curriculum disciplines, due to their generalisabllity. of the traditional disciplines.

Structures of Knowledge & Process 4 Designing Concept-Based Units

Cognitive Process Dimension
Understand | Apply | Analyse | Evaluate

THEORY Subject: Chemistry THEORY Subject: Chemistry

Generalisation #1 Knowledge Dimension

(Students will understand that) the
reactions of both acids and bases

Generalisation #1
(Students will understand that)
making accurate and precise

Remember

Factual Knowledge

e : are systems in which changes take . : measurements leads to the

elationship Relationship . . .

Between Two or «— place. Patterns emerge from the Between Two or +«— formulation of theories which C tual Knowled
more Concepts: complexity of the reactions which more Concepts: allow the natural world to be onceplua nowleage

PRINCIPLE allow them to be simplified and PRINCIPLE understood, predicted,

GENERALISATION modelled as ionic equations. GENERALISATION controlled and modified. Procedural Knowledge
Concepts Concepts e
Change, dissociation, Accuracy, control, Metacogmtlve KnOW|edge
CONCEPTS (od0]\[o 24 B P €&— equilibrium, models, CONCEPTS od0] ' [o4 31 o4 EBSJl &— persistence, precision,

neutralisation, measurement, ] . . ; )

patterns, systems neutralisation. e Designing units for Concept-Based Curriculum and Instruction encourages teachers to
B Acids, Bases and Salts rocEss Process question and unpack the very nature of their discipline. The process is almost philosophical

S acid;;ase titration. IN nature, leading teachers to understand the heart of their subject — disciplinarity. Only

trategies . - . .

pH Scale, pH = ~logo[H"] STRATEGIES Obtain resuls that are when teachers have done this can they hope to guide their students on the same journey.

Equilibrium constants (Ka) accurate and precise. - . . .

Strength of acids & alkalis SKILLS N . Ik e Elements of a concept-based unit: a) Title b) Choose conceptual lenses c) ldentify unit

e glassware and solutions. strands d) Visualise the unit’s content (unit web) e) Write generalisations f) Develop
e Structure of Knowledge Structure of Process guiding questions g) Critical content (students must know) h) Critical skills (students must
Lynn Erickson, 1995. Lois Lanning, 2012. do) 1) Assessment rubric |) Students’ learning experiences k) Write unit overview.

6 Generalisations & Guiding Questions

IntradISCIplggri%:(lé%gﬁfz%‘%:al o e Learning factual information and simple skills o C""f:;fﬁi@}iﬁ;ﬁ:‘“ e * Generalisations are two or more concepts stated
Strand: Unpacking Concepts Strand: Nature of Bonding are important in Concept-Based CurriCUIUm and 2.1é§12?mj:%ﬂgrﬁ§g?:ni:’?gaFﬁqggg:}s’s;'dchmearmgglq?ggg’l:g'ns as a relatlonShlp' Generallsatlons are _Conceptual
< Models can ;gggg;ggggﬁﬁ 4 ,; Stabilty - Charge ) Instruction, but it is only through conceptual a'f;jeﬁié‘;?ﬁgiié’jﬁ§§§§Ej§5§j€j§§}§§jZjif understandings that tra_n sfe_r (TOUGINIME,EEI0SS

- gg*rgrc"tm°e‘mgge[/ '\Eledﬁgt‘asﬁcm?;ﬁg?aion) e r_elevan_t. : : TSO fma-t - S ecifi(; factual content or skills. They are derived b
0 e Designing a unit web Is a brainstorming 1_Duritngt?hcheﬁeﬁg;f%:‘gtgﬁ{l_g;a;gf;'fh"é same parices pt oy N inductive i t t'y ded b y
Generalsations ceneraisations g Ctivity that results in a visual representation of pzre_sl_tz{itE;%EgE%;rgncghe:dn:(?tzf?i%iz::gngﬁgf{rf;aé{?:;’ students through inductive instruction, guided by a

Questions Chemical Questions how the unit's content could be organised, and Uiediionl e U bl ol conceptual _Iens and a specific set of questlpns.
Generalisaions Bonding Generalisatons which concepts in particular could be used to W“"?T Y .- e Each umF of _study should have at least five

Que?tions Questions structure it. - — ~ ger_1era_tllsat|ons, one or two per strand._
(ot e D) [ shepescimoeaies 0 © A CONCeptual lens provides focus and depth to 2 TﬂéTﬁﬁﬁ;;i?ﬁ;‘?fi%ﬁ;’g%%:%?ﬁ;2’”’;‘,?2:]{;3?‘;32&0n o GenerallsaFg)ns: a) use §trondg verpz, b) avoid past
properies & nature tibonding | |, o el R IR RSl the study. It guides students in synergistic N ~ tense, c) avoid passive voice, d) avold proper nouns.

e ariness + Structures of crytals thinking, allowing them to develop concepts ( widtetne ) rowean enemsss\( yetasiie ) @ Guiding questions facilitate the students’ thinking
\[ Sy mvarious sovents /- \_+ Co-ordination number _/ fromiacts. Suantiving me. || ofatoms 1ions/ ||hanges predieble)  towards deriving a generalisation. Guiding questions
Strand: {RERRI Properties  StrandShapes'& SERRures \_“hemical?_J \they are so smallz / \@re tnprediciable? should be factual, conceptual and debatable.

Deep Learning Assessment
—n oS
«Q
A Macroconcepts allow connections * What is the opjective c_)f assessment?
= to be made between disciplines, e Transfer is the ultimate goal.
- ! giving breadth to the curriculum. e Mistakes are important.
. e Assessment Is about progress and
e With inductive reasoning, | £ §“E’ e | essons are deliberately evidence, not right or wrong.
students first work with 86% designed so that students e Provide feedback throughout, not just
| examples and attributes of a | & 8 2 construct their own at the end of the assignment.
I . ) concept or generalisation and %Eg understanding through inquiry e Use novel information and vary the
- o use this information to “g)i‘é’ = learning — visible thinking. assessment method.
X ' construct and articulate the S e Student-centred, thinking e Use rubrics to measure a range of
I I I conceptual ideas that are §E § classrooms where students conceptual understandings.
= represented (generalisations). | .S o | are given time to refine and e Authentic transfer tasks (ATT): Goal,
e Students move from = <5, | increase the sophistication of Role, Audience, Situation, Product,

their ideas — iteration. | | Standards.
e Student’s ATT on bonding.

concrete to abstract ideas.
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