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A	Critique	of	Curriculum	Reform:		Using	History	to	Develop	Thinking	

Introduction			
Like	most	teachers,	I	am	aware	of	the	reasons	for	curriculum	reform,	the	benefits	and	the	
difficulties.		However,	in	this	paper	I	discuss	something	more	indefinable,	but	not	unknowable,	
in	the	delivery		of	curriculum	(content	or	process)	which	enables	learners	to	think	for	
themselves,	and	so	meet	an	uncertain	future	well-prepared.		In	the	midst	of	ongoing	attention	
to	curriculum,	my	curiosity	is	directed	towards	understanding	the	reasons	why	some	people	
function	reliably	and	creatively,	some	seem	incapable	of	anything	other	than	habitual	or	
stereotyped	activity,	and	many	of	us	find	ourselves	somewhere	in	between,	very	aware	of	the	
few	precious	times	when	we	feel	really	alive,	the	rest	of	the	time	resigned	to	various	levels	of	
content	and	discontent,	stress	or	ease,	awareness	or	unawareness.			
If	our	experience	is	mostly	as	receivers,	rather	than	initiators,	we	cannot	know	how	to	meet	
new	contexts	and	find	out	what	succeeds	or	fails.		Our	education	and	that	intended	for	pupils	
becomes	a	mental	straitjacket	within	which	people	do	not	even	realize		that	they	lead	a	
restricted	(sometimes	anti-social)	life,	always	dependent	on	guidance	from	someone	who	has	
been	there	before.		Surely	the	opposite,	a	creative	lively	cope-with-the-world	quality,	is	the	aim	
of	educators?	

In	exploring	how	is	it	that	we	become		(or	don't	become)	live	people	open	to	having	the	
knowledge	and	skills	which	the	curriculum	(or	life	in	general)	identifies,	I	concluded	that	
curriculum,	and	its	reform,	is	only	a	tool.		The	heart	of	education	lies	within	each	individual	
who	learns;	it	is	dependent	on	how	that	person	feels,	thinks	and	chooses.	Choices	are	
developed	or	restricted	as	each	individual	makes	sense	of	his	or	her	own	actual	experience,	by	
thinking,	or	by	learning	not	to	think.		By	describing	some	events	in	my	teaching,	I	show	how	
pupils	can	become	lively	thinkers,	using	curriculum	targets.		As	I	am	enthusiastic	about	the	
history	of	science	in	general,	and	Michael	Faraday	in	particular,	history	was	my	favourite	way	
to	encourage	thinking.	
One	of	the	first	occasions	when	I	introduced	history	into	my	physics	teaching	occurred	as	
follows:	
The	Nuffield	Advanced	Level	Physics	syllabus,	which	I	was	following	with	a	class	of	able	17	
year	olds	(12	girls),	required	knowledge	of	electrical	conduction,	both	the	fact	that	it	was	
considered	to	be	a	movement	of	particles,	either	electrons	or	ions,	through	the	conducting	
medium,	and	also	the	fact,	contrary	to	frequent	assumption,	that	the	actual	speed	of	this	
motion	along	the	direction	of	current	was	very	slow.			The	guide	to	teaching	suggested	an	ion-
migration	experiment	in	which	a	fairly	large	potential	difference	was	applied	across	filter	
paper	soaked	in	ammonia	to	carry	the	current,	and	on	which	was	placed	a	crystal	of	either	
copper	sulphate	or	one	of	potassium	permanganate.			The	effect	is	that	a	definite	streak	of	
turquoise	or	purple	is	apparent	in	one	direction	only,	showing	how	the	coloured	ions	have	
moved.	

I	had	recently	been	working	on	my	Faraday	thesis	(Crawford,	1985)	and	had	access	to	
Faraday's	experimental	Diaries	(Martin,	1932-6).		I	knew	of	many	experiments	Michael	



Faraday	had	made	to	explore	and	clarify	ideas	about	the	nature	of	electrical	current,	at	a	time	
when	the	words	"electron"	and	"ion"	did	not	exist;	nor	did	theories	exist	which	effectively	
conceptualised	the	ideas	these	words	now	represent.			The	most	prevalent	hypotheses	were	
that	electricity	was	some	sort	of	"fluid"	or	"fluids".	
I	brought	the	relevant	volumes	into	school	and	arranged	a	display	of	various	pages,	so	that	we	
could	consider	and	discuss	Faraday's	work	while	our	ions	showed	migration.	
First,	it	was	obvious	that	we	were	practically	repeating	one	of	Faraday's	own	experiments,	
made	in	September	1832.			However,	we	could	declare	"ions	migrate"	because	we	were	able	to	
use	previously	established	theories	of	atomic	and	chemical	structure;	Faraday	did	not	have	
these	ideas	and	his	experiment	was	intended	to	show	that	any	kind	of	'electricity',	whether	
high	or	low	'tension'	and	whether	sudden	discharge	or	reasonably	steady	flow,	could	
decompose	certain	chemicals.	
My	pupils	found	the	analysis	of	these	previously	taken-for-granted	ideas	as	fascinating	as	I	had	
when	I	first	came	across	them,	and	were	also	fascinated	by	Faraday's	evident	enthusiasm	and	
ingenuity.			The	problems	which	worried	him:		"But	what	is	transfer?"			"What	is	it	which	
moves?"			"What	and	where	is	the	source	of	the	electric	'force'?"	became	problems	they	could	
see	as	real.		In	fact,	some	of	them	were	problems	the	pupils	shared,	but	said	that	they	had	
previously	felt	stupid	about	declaring	their	puzzlement.			They	said	"brilliant"	when	they	heard	
about	his	new	idea	-	he	had	decided	to	try	to	catch	an	'element'	in	transit.			Faraday	had	
thought	that	if	he	could	somehow	catch	or	hold	the	elements	while	the	'electric	fluid'	passed,	
he	could	find	out	a	bit	more	about	it.			I	described	this	to	my	pupils	with	some	reference	to	the	
texts.			Faraday	had	the	idea,	and	he	had	to	wait	for	winter	and	a	cold	night	-	it	was	in	1833.			
Water	conducted	electricity	so	he	was	going	to	look	at	conduction	in	ice.			In	1833	the	
electricity	supply	was	a	trough	-	a	big	box	with	acid	and	metal	plates,	all	to	be	scrubbed	and	
cleaned	at	regular	intervals.			He	put	on	his	rubber	gloves	or	the	1830's	equivalent	and	
scrubbed	and	prepared	and	carried	the	troughs	from	the	basement	of	the	Royal	Institution	up	
to	the	roof.		He	got	the	electricity	flowing	through	the	water	and	he	waited	in	the	cold	at	night	
until	it	froze.			And	.......	ice	does	not	conduct	at	all.			In	his	Diary	and	in	his	published	paper	for	
the	Philosophical	Transactions	of	the	Royal	Society		he	describes	his	sense	of	shock.			I	helped	
the	pupils	to	start	thinking.		"Why	was	he	shocked?"			"What	was	his	expectation?"			Above	all,	
"what	way	did	he	think	about	it?"			Did	he	say	"the	troughs	are	faulty	please	miss"	or	"physics	
never	works?"	
The	Diary	is	fascinating	because	what	it	shows	is	that	when	an	experiment	doesn't	work,	you	
have	discovered	something	just	as	important	as	if	something	does	work.			Given	that	Faraday	
knew	he	was	careful	and	skilled,	that	he	knew	his	equipment	and	what	it	could	do,	and	that	he	
knew	he	had	thought	about	his	physics,	then	a	failure	is	a	discovery:		"this	even	is	more	
complicated	than	I	thought.			There	is	something	happening	here	which	I	don't	know	about		.	.	.	.	
."	
Faraday's	theory	was	something	like	"conduction	happens	in	particular	kinds	of	material".			For	
example,	metals	conduct	whether	solid	or	liquid,	paraffin	wax	and	other	organic	liquids	or	
solids	are	insulators;	various	acids	and	ordinary	water	are	conductors	etc.			That	is,	Faraday	
thought	that	the	electric	fluid	passed	or	not	because	of	the	kind	of	the	materials.			It	had	not	
previously	occurred	to	him	that	the	state	had	anything	to	do	with	it.				
From	this,	Faraday	saw	'transfer'	in	a	new	light;		in	a	big	jump	he	began	to	think	less	about	
electric	fluid	as	a	separate	entity	and	more	as	'something'	inherent	in	matter,	because	then	the	
solidity	or	otherwise	of	the	matter	might	affect	conduction	properties.			Even	though	he	didn't	



understand	it,	this	notion	informed	his	subsequent	explorations	of	electrochemical	properties	
and	led	directly	to	the	formation	of	the	concept	'ion'.	
The	class	thus	learnt	about	electrical	conduction,	but	they	also	learnt	and	recognised	for	
themselves	many	things	about	science	itself.			They	saw	a	new	way	of	looking	at	a	failed	
experiment;	they	saw	that	to	follow	an	idea	through	may	need	attention	to	boring	physical	
realities	like	the	weight	of	troughs,	their	meticulous	cleanliness,	the	cold;	that	thinking	
involved	quite	a	mixture	of	the	known	and	the	unknown.	
Comment	

I	discovered	something	about	the	experience	of	taking	this	class,	important	to	remember,	that	
alongside	the	liveliness	and	enthusiasm	there	was	an	atmosphere	of	dreadful	anxiety	about	not	
knowing.		Sometimes	one	girl,	then	another,	would	become	bewildered,	fed-up	and	even	quite	
angry,	possibly	about	the	puzzle	Faraday's	world	represented	to	them,	more	possibly	because	I	
had	exposed	puzzles	in	their	own	worlds.				I	had	to	do	a	great	deal	of	psychological	work	both	
then	and	later	because	I	had	shaken	their	faith	that	someone	somewhere,	at	least	in	
teaching/learning	situations,	would	eventually	produce	an	answer.			They	had	to	think	for	
themselves.	

One	of	Faraday's	own	comments	on	scientific	knowledge	is	relevant:	"The	very	progress	which	
science	makes	.	.	.	.	.	as	a	body	is	a	continual	correction	of	ignorance,	i.e.	of	a	state	which	is	
ignorance	in	relation	to	the	future	though	wisdom	and	knowledge	related	to	the	past"	(Faraday	
1854).			He	knew	that	ignorance	is	in	front	of	us	(not	that	science	corrected	past	"mistakes").		
Thinking	begins	with	not	knowing.		Adolescents	seldom	like	this.		I	have	learnt	to	be	prepared	
for,	rather	than	disappointed	by,	the	inevitable	moments	of	emotional	backlash	which	appear.	

Vibration	Experiments	and	Practical	Skills	
Again	starting	with	Faraday's	work,	I	have	frequently	asked	pupils,	some	quite	young,	to	
investigate	waves	and	resonance.	
In	1831,	Faraday	performed	many	experiments	investigating	vibrations	and	standing	wave	
patterns	(Martin	1932-6,	Faraday	1859).		He	used	a	violin	bow	to	vibrate	plates	covered	in	fine	
powders	or	liquids,	apparently	using	any	materials	immediately	available,	including	everyday	
substances	such	as	fine	sand,	milk	and	egg-white.	

I	described	these	experiments	as	a	'starter'	to	encourage	pupils	to	think	of	their	own	
experiments.			A	few	demonstrations	with	a	signal	generator	are	enough	to	excite	attention,	
because	the	patterns	formed	are	beautiful	and	can	be	very	varied.			The	pupils	are	invited	to	
"do	a	Faraday".			They	may	choose	any	available	substance,	find	a	container	and	method	of	
vibration,	vary	quantities,	depths,	frequencies	etc.	and	see	what	happens.			The	fun,	
achievement	and	satisfaction	have	led	to	pupils	wanting	to	continue	through	lunch-times	and	
next	week.			One	group	had	a	wonderful	time	using	glycerine	in	a	circular	trough	vibrated	with	
a	circle	of	wire	attached	to	a	signal	generator.			They	coloured	the	glycerine	with	traces	of	ink	
and	at	resonance	frequencies	the	coloured	threads	showed	the	glycerine	spiralling	around	the	
vibrating	wire.			As	frequency	changed,	the	pitch	of	the	spiral	altered	and	deep	whorls	
appeared	in	the	liquid.	
I	watched	a	previously	clumsy	pupil,	whom	I	had	thought	would	never	comprehend	the	
meaning	of	'care'	or	'patience',	sit	in	slow	absorbed	concentration,	finely	tuning	the	generator.			
He	wanted	to	find	the	next	pattern,	to	miss	nothing	that	might	be	seen.	

Comment	



Teaching	targets,	which	hours	of	nagging	would	not	achieve,	are	arrived	at	by	circumstance.			
The	trouble	is,	as	a	teacher,	one	is	ignorant	of	what	particular	targets	might	come	into	view	in	
this	kind	of	lesson.			While	appearing	to	do	little,	I	actually	have	to	be	watching,	waiting,	
listening,	in	order	to	make	them	explicit	when	we	share	our	experiences.	
It	should	also	be	said	again,	that	not	all	pupils	enjoy	it,	or	not	all	of	the	time.			One	member	of	
the	glycerine	group,	a	very	ambitious	girl,	complained	bitterly	about	wasting	time	playing,	of	
not	learning	anything	properly,	and	said	reasonably	that	she	preferred	organised	lessons	with	
clear	objectives.			However,	I	felt	very	vindicated	when	she	arrived	at	a	class	a	few	months	later	
waving	a	New	Scientist	article	about	the	Iranian	earthquake.			It	described	in	considerable	
detail	the	effect	of	waves	within	the	earth.			"I	really	follow	this",	she	said,	"its	just	like	the	
glycerine	we	played	with	last	term."			She	and	some	friends	then	linked	another	research	on	
earthquakes	to	earth-science	aspects	of	their	Geography	course	and	achieved	very	high	grades	
in	their	Geography	project!	

Ideas	concerning	Thinking	
The	above	are	only	two	examples	of	how	I	have	used	history	to	develop	thinking,	without	
neglecting	normal	teaching	targets	of	content	and	skill.		It	seems	to	me	that	one	key	factor	in	
thinking	is	involvement,	subjective	emotional	involvement	in	the	reality	of	what	is	happening,	
whether	it	is	a	theoretical	discussion	or	a	practical	experiment.			This	is	not	involvement	in	the	
sense	of	being	'carried	away'	but	involvement	in	the	sense	of	establishing	an	internal	attitude,	a	
willingness	to	observe	and	relate	and	respond.		It	could	be	called	establishing	an	inner	ear	to	
listen	to	what	one	is	hearing	both	from	the	incontrovertible	facts	on	the	outside	and	from	the	
imagination,	ignorance	and	fantasies	from	the	inside.			An	ear	is	discriminating;		it	picks	out	
sense-making	signals.		David	Gooding	(1991)	has	recently	studied	Faraday's	Diary	record	of	
how	the	electric	motor	effect	was	discovered.			Gooding	describes	the	imagery	between	
thought	and	artefact,	showing	how	Faraday	put	his	thoughts	on	paper	so	that	the	thoughts	
became	artefacts	to	be	taken	in	again	and	again	in	a	continual	interplay	between	private	
thought	and	public	actions.		If	pupils	do	not	do	this	for	themselves,	a	teacher	can	be	the	'paper'	
on	which	pupils	write	their	thoughts,	reflecting	back	the	sense	in	excited	chatter,	with	
acceptance	of	the	confusions	of	not	knowing	and	curiosity	about	the	unknown.	

In	the	practice	of	education,	recognition	that	creative	thought	essentially	and	necessarily	
begins	in	privacy	helps	us	to	let	go	of	our	teacher,	knowledge	bound	demand	that	our	pupils	
will	think	X	or	Y	or	Z	at	our	order	to	do	so.			Realizing	that	pupils	face	their	own	ignorance	
daily,	we	can	accept	their	feelings	and	be	a	sounding	board	for	their	images	and	offer	our	
experience	as	a	hearing	aid	for	their	developing	ear.	

I	have	found	the	history	of	science	supportive	in	helping	pupils	to	think	independently	
provided	the	teacher	is	aware	of	the	private	process	to	be	translated	first	into	interest	and	then	
into	understood	and	usable	ideas.		This	interplay	between	inner	and	outer	worlds	does	not	
always	happen	easily	nor	immediately,	but	when	it	does	there	is	a	crackling	atmosphere	of	
liveliness	and	deep	satisfaction.	

Observations	on	Teaching	Thinking		
I	began	my	teaching	career	in	nursery	classes	(for	personal	reasons).	What	I	learnt	there	
profoundly	influenced	my	later	work	with	other	age	groups.		Young	children,	especially	the	
multiply	deprived,	let	you	know	how	they	are	and	what	is	happening	to	them,	often	quite	
forcibly.		First,	I	learnt	to	give	priority	to	the	immediate,	putting	theoretical	knowledge	in	a	
'might	give	me	support,	help	and	ideas'	part	of	my	mind,	never	in	a	'here	are	the	answers'	part.		
I	had	to	let	go	my	need	to	teach	objectives	and	to	develop	a	kind	of	listening	watch	for	the	



moment	when	a	child	was	ready	to	learn	what	I	could	offer	and	what	was	required	from	me	to	
create	that	readiness.	This	could	well	be	something	non-verbal,	or	could	mean	dealing	with	the	
feelings	in	the	way	of	learning	by	simple	acknowledgement	of	them.	By	such	acceptance,	a	child	
is	actually	enabled	internally	to	cope	with	feelings,	and	becomes	free	to	learn.		In	the	nursery,	
where	it	cannot	so	easily	be	disguised,	I	discovered	the	difference	between	trying	to	control	
learning	and	finding	out	how	to	facilitate	it.				
When	I	began	physics	teaching,	some	years	later,	I	began,	quite	naively,	with	trust	in	pupils'	
own	need	to	develop,	my	capacity	to	provide	and	acknowledge	experiences	and	a	nursery	
teacher's	opportunism	regarding	using	whatever	came	to	hand:	the	syllabus,	pupils'	ideas,	
everyday	applications	and,	for	me,	Faraday	and	other	historical	material.		Thus,	in	very	
different	contexts,	as	described	above,	I	discovered	adaptations	I	had	to	make	for	older	pupils	
with	long	established	expectations	of	what	'teaching'	should	be.		In	neither	case	do	I	advocate	
open-ended	'discovery'	methods	of	teaching;	I	believe	that	our	adult	experience	and	
knowledge	is	worth	passing	on.		My	interest	is	in	how	that	can	be	done,	without	damaging	
lively	excited	curiosity.	
Some	hopeful	observations	followed	the	exploratory	physics	thinking	work	described	above.		I	
panicked	about	getting	through	the	rest	of	the	syllabus,	slammed	into	top	gear	and	taught	fast,	
in	an	explanatory	didactic	style,	beginning	with	"we've	got	to	try	and	get	together	some	of	the	
things	we've	found	out,	in	the	way	you	are	supposed	to	know	it".		The	change	in	tempo	was	
accepted,	as	was	the	straight	delivery	of	knowledge.		It	appeared	that	pupils	with	a	taste	for	
'thinking',	avidly	desired	knowledge	to	think	with.		They	regained	their	young	child's	thirst	for	
knowledge	in	itself.		The	crucial	factors	in	success	in	swinging	from	one	extreme	to	the	other,	
were	confidence	and	trust.		These	arose	from	declaring	what	was	happening,	timing	it	
according	to	pupil	need	and	noticing	the	feelings	arising.			
I	now	know	that	these	ways	of	working	have	independent	justification	in	the	insights	of	
psychoanalysis	and	counselling,	concerning	emotional	states	of	mind.	The	art	of	teaching,	
transferring	knowledge,	is	different	from	that	of	counselling,	even	in	a	nursery	school,	but	
change	in	individual	minds	is	generated	in	both	cases.	
I	believe	that	when	teaching	is	led	by	the	curriculum,	a	dependency	culture	is	created.	The	
pupils'	own	knowledge	and	their	'how	to	learn'	is	devalued,	they	no	longer	cope	with	
uncertainty.		They	are	deprived	of	their	thinking.		For	compliant	pupils	knowledge	becomes	a	
means	to	please,	to	placate,	to	exploit	and	to	be	successful	in	external	terms.		For	rebellious	
pupils	it	is	rejected	and	they	walk	out	of	a	system	which	is	failing	them,	or	one	in	which	they	
have	failed,	depending	on	the	point	of	view	taken.		Teachers	also	belong	to	the	culture,	
becoming	the	one	who	knows	and	denying	not-knowing.		Unable	to	learn	with	or	about	their	
pupils,	they	go	to	enormous	lengths	to	make	the	syllabus	attractive,	or	good	fun,	or	put	on	
heavy	pressure	for	results.		Popularity	or	unpopularity	in	a	teacher	is	no	criterion	of	his/her	
capacity	to	facilitate	lively	thinking.		A	popular	teacher	may	be	one	who	creates	grateful	
dependence;	an	enthusiastic	teacher	may	crush	originality	and	acquire	acolytes	(or	not,	it	
depends	what	the	enthusiasm	is	about	and	how	it	is	deployed).		A	good	teacher	may	be	very	
unpopular	for	a	time	if	the	strains	and	pains	of	tackling	not	knowing	are	truly	met.		A	thinking	
teacher	will	wonder	if	a	pleasant	atmosphere	is	just	plain	cosy	and	whether	a	stressful	one	is	
the	result	of	external	pressure	to	acquire	knowledge,	or	the	anxiety	of	beginning	to	think.	
I	conclude	that	curriculum	reform	does	not	affect	the	kind	of	teaching	which	enables	pupils	to	
find	their	own	power	to	think	and	become	aware.		It	is	more	important	to	education	to	think	
about	the	manner	in	which	it	is	used	within	thought.		In	other	words,	does	it	serve	a	part	of	our	
minds	which	already	knows,	so	that	pupils	are	to	be	gentled,	encouraged	or	bullied,	or	



awkward	children	to	be	force-fed?		Does	knowledge	promote	our	own	self-esteem	while	pupils	
have	the	uncertainties,	anxieties	and	pains	of	ignorance?		Or,	is	knowledge	valued	as	
information	to	think	with,	to	provide	a	springboard	for	new	adventures	and	new	ways	of	
looking	at	things,	so	that	we	meet	our	pupils	as	equals	in	potential	to	think,	however	different	
the	knowledge	with	which	we	think?	

A	good	curriculum	is	a	good	tool,	but	I	believe	that	education	with	its	rewards	and	problems	is	
what	is	happening	in	the	here	and	now	events	and	interactions	taking	place	in	every	individual	
and	in	every	classroom.		History	of	science,	outlining	the	thinking	of	the	past,	can	bring	such	
thinking	into	the	present.	
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