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Background	
Digital	Blacksmiths	http://digitalblacksmiths.org	is	a	start-up	venture	based	in	Nairobi,	
Kenya	that	began	in	2016	and	supported	by	UK-based	charity	TechforTrade	(Charity	No.	
1137802)	which	works	at	the	intersection	of	technology,	poverty	alleviation	and	economic	
development.	TechforTrade	has	developed	ground	breaking	technology	that	supports	the	
venture,	including	the	world's	first	low	cost	open	source	system	for	recycling	plastic	water	
bottles	for	3D	printing	as	well	as	building	3D	printers	from	recycled	e-waste.		
	
Early	in	2018,	Digital	Blacksmiths	decided	to	trial	this	technology	by	producing	educational	
tools,	starting	with	a	scientific	microscope1,	as	an	aid	for	interactive	STEM	teaching	in	
Kenyan	schools.	Tools	such	as	microscopes	enhance	the	learning	experience	and	are	taken	
for	granted	in	developed	countries	yet	in	most	developing	countries	are	an	unaffordable	
luxury.	The	trial	would	be	used	to	monitor	the	impact	on	educational	attainment	that	access	
to	such	tools	delivers	as	well	as	the	performance	of	the	3D	printed	products.	
	
3D	Digital	Microscope	Production	Process	

The	microscope	is	made	from	3D	printed	material	
produced	from	recycled	plastic	(PET)	bottles,	
which	are	found	in	abundance	in	developing	
countries	like	Kenya.	Bottles	are	collected,	
shredded,	cleaned	and	extruded	to	produce	the	
filament	used	for	3D	printing.	In	addition	to	the	
3D	printed	items,	the	microscope	is	assembled	
using	a	low	cost	imported	webcam	as	well	as	a	
locally	made	box	and	locally	supplied	screws	and	
fixings.	All	of	the	equipment	that	supports	the	
end	to	end	‘bottle	to	print’	process	has	been	
designed	on	an	open	source	basis	by	
TechforTrade	for	Digital	Blacksmiths	and	the	
designs	have	been	published	under	Creative	
Commons™	licensing.	

																																																								
1	The	microscope	is	based	on	an	original	design	for	the	Waterscope,	an	open	source	3D	printable	microscope	
designed	by	Cambridge	University.	



	

The	Digital	Microscope	(DM)	Project	Objective	
The	projects'	aim	is	to	use	low	cost	technological	inventions	specifically	3D	printing	to	drive	
improved	educational	outcomes	while	at	the	same	time	tackling	environmental	degradation	
challenges	and	offering	job	creation	opportunities	for	women	and	youth.	The	digital	
microscope	for	example	is	produced	from	recycled	plastics	printed	using	a	3D	printer.	
Recycled	PET	plastic	bottles	are	used	to	create	the	filament	for	the	3D	printer.	Printing	one	
digital	microscope	consumes	on	average	of	14	plastic	bottles.	At	full	scale	and	capacity	
several	tonnes	of	recycled	plastic	bottles	can	be	consumed	to	print	various	learning	
materials	to	support	teaching	in	schools	at	different	levels.	The	environmental	benefits	of	
using	recycled	plastic	bottles	cannot	be	over	emphasized	here.	3D	printing	enables	mass	
customization	and	the	vision	for	scaled	production	across	Kenya	is	based	around	the	
creation	of	a	number	of	countrywide	production	hubs.	The	process	of	producing	the	digital	
microscopes	requires	different	workers	in	the	collection,	sorting,	cleaning	and	printing	of	
the	microscopes	hence	job	creation.		
	
Decentralised	production	at	scale	has	the	potential	to	create	employment	for	thousands	of	
youth	and	women.	There	is	also	opportunity	to	create/print	other	learning	materials	(and	
indeed	other	locally	needed	items)	using	the	same	recycled	plastic	filament	thus	helping	to	
clean	the	environment	of	the	huge	piles	of	plastic	waste	choking	the	environment	of	most	
developing	countries	like	Kenya.	The	project	microscope	with	an	advanced	webcam	can	also	
be	used	with	in	the	health	sector	in	Laboratories	for	various	microscopy	functions.	
	
Digital	Microscope	Project	Implementation	in	Schools	
The	Digital	Microscope	trial	took	place	in	a	total	of	11	schools	within	Nairobi’s	informal	
settlement	areas.	Out	of	the	11	schools,	1	was	a	primary	school	while	the	rest	were	
Secondary	schools.	The	schools	were	majorly	mixed	schools	with	only	2	of	them	being	of	
single	gender	students	i.e.	1	was	a	girls’	school	and	1	a	boys’	school.	The	total	population	of	
the	schools	was	approximately	1920	students,	with	almost	equal	representation	of	girls	and	
boys	(50.5%	girls	and	49.5%	boys)	and	240	teachers.	
	
	In	terms	of	direct	interactions	with	the	microscopes,	approximately	59%	(998/1920)	of	the	
student	populations	in	the	schools	were	able	to	engage	and	interact	directly	with	the	
microscopes,	during	biology	lessons.	15	teachers	were	engaged	in	the	project	directly.	
Forms	2	and	3	classes	in	secondary	schools	and	in	grade	7	of	the	primary	school	mostly	used	
the	project	microscopes.	
	
Students	used	the	microscopes	during	biology	microscopy	lessons	to	view	and	record	
observations	on	various	parts	of	plant	and	animal	cells	that	cannot	be	viewed	with	the	
naked	eye.	Before	the	start	of	the	project,	the	students	used	a	traditional	Light	Microscope2	
to	view	the	parts	of	the	cells.		
While	using	the	Light	Microscope,	the	students	reported	difficulties	in	manipulating	the	
parts	of	the	microscope	to	enable	them	observe	clear	images	of	the	parts	of	the	cells.	Poor	
lighting	was	also	sighted	as	a	key	challenge	that	contributed	to	the	struggle	the	students	
faced	while	trying	to	observe	clearer	images	of	the	plants	and	animal	cells.		

																																																								
2	A	light	microscope	uses	visible	light	and	optical	magnifying	lenses	to	examine	small	objects	not	visible	to	the	naked	eye,	
or	in	finer	detail	than	the	naked	eye	allows.	



	

	
The	project	sought	to	improve	the	learning	experience	of	students	during	the	microscopy	
lessons,	aiming	to	make	use	of	Digital	Microscope	simpler,	less	daunting	and	providing	
clearer	images	via	the	webcam	that	could	be	connected	to	a	screen	for	viewing.		
	
List	of	schools	involved	in	the	Digital	Microscope	project;	
• St.	Lavida	Secondary	School	
• Kariobangi	North	Secondary	School	
• Glory	Secondary	School-Kariobangi	 	
• Our	Lady	of	Fatima	Secondary	School	 	
• St	 Francis	 of	 Assisi	 Secondary	 Schools-

Korogocho	
• Kenya	Muslim	Academy	

• Bridge	Academy	Primary	School	
• Dandora	Secondary	School	
• St.	Martins	Secondary	School-Mathare	
• Ruaraka	High	School-Mathare	North	
• Baba	Dogo	Secondary	School	

	
The	project	launched	in	schools	in	July	2018,	
towards	the	end	of	the	2nd	academic	term	
and	ran	through	to	mid-December,	the	end	
of	the	3rd	term.	A	total	of	3	full	months	of	
term	time	was	available	for	the	use	of	the	
Digital	Microscopes	in	the	schools	for	lesson	
delivery.	
Each	of	the	project	schools	received	at	least	
3	Digital	Microscopes	and	where	necessary,	
for	the	trial,	laptops	were	also	provided.	
Each	microscope	was	supplied	in	a	wooden	
storage	box	for	safekeeping.	

	
At	the	start	of	the	trial	all	of	the	participating	teachers	were	trained	to	use	the	microscope	
and	during	the	trial	the	project	team	were	able	to	provide	support	to	the	teachers	during	
microscopy	lessons.	This	support	helped	to	get	the	teachers	and	the	students	comfortable	
using	the	microscopes.	The	project	team	ensured	that	the	Digital	Microscopes	in	school	
were	in	good	working	condition	and	that	any	technical	issues	were	quickly	sorted	
out3.Teachers	provided	feedback,	both	on	the	experience	of	using	the	Digital	Microscopes,	
as	well	as	the	design,	and	various	recommendations	for	improvement	were	captured.		
	
At	the	end	of	the	trial,	a	workshop	was	held	with	the	teachers	that	served	as	an	overall	
evaluation	exercise	with	the	teachers.	The	workshop	brought	together	teachers	from	all	the	
trial	schools	to	gather	feedback	on	the	trial	and	to	discuss	recommendations	for	scaling	up.	
Useful	information	on	the	use	and	effectiveness	of	the	microscopes	in	schools	was	shared	
and	teachers	provided	suggestions	for	improvement	as	well	as	insights	on	what	other	
science	teaching	aids	might	be	provided	to	further	enhance	teaching	and	learning	
experiences	in	schools.	A	short	summary	of	the	information	gathered	from	the	teachers’	
workshop	is	included	within	this	report.	 	

																																																								
3	Only	2	out	of	nearly	50	microscopes	needed	fixing	during	the	trial.	

Picture2	the	Digital	Microscope	



	

Project	Results	
Overall,	the	project	was	well	appreciated	and	lauded	within	the	schools	as	timely	as	the	
country	seeks	to	join	the	other	parts	of	the	world	in	the	technology	revolution	era	even	is	
schools.	Teachers	saw	an	opportunity	for	the	Digital	Microscope	(DM)	to	be	part	and	parcel	
of	the	National	learning	curriculum	in	science	delivery.	The	microscope	was	also	hailed	for	
being	simple	and	less	expensive	which	with	minor	adjustments	could	be	one	the	best	
invention	for	schools	so	far.	Teachers	encouraged	further	deliberations	with	the	policy	
makers	in	a	bid	to	in-cooperate	the	DM	into	the	science-learning	curriculum.	The	DM	was	
viewed	as	being	potentially	useful/relevant	also	in	research	institutions,	colleges	and	
universities	in	the	Lab	technology	related	courses.	Teachers	expressed	their	satisfaction	
with	the	trial	project	so	far	and	were	excited	to	remain	with	the	DMs	to	continue	using	in	
their	schools.		
	
Feedback	from	teachers	and	students	collected	in	the	course	of	the	trial	generally	confirmed	
that	the	Digital	Microscopes	were	well	received	and	appreciated	as	a	better	teaching	aid	
than	the	existing	Light	Microscopes.	The	Digital	Microscopes	were	cited	as	having	improved	
the	learning	and	teaching	experience	for	the	students	and	the	teachers	generally.	Teachers	
found	that	the	Digital	Microscopes	made	their	lessons	much	easier	to	deliver	while	the	
students’	increased	enthusiasm	
and	participation	in	biology	
practical	lessons	was	also	noted.	
Given	the	short	duration	of	the	
trial,	changes	in	learning	
outcomes,	and	specifically	the	
examination	results,	were	not	a	
focus	of	the	trial,	however,	both	
teachers	and	students	indicated	
that	they	enjoyed	the	teaching	
and	learning	experience	and	the	
ease	of	use	of	the	Digital	
Microscopes	meant	that	
grasping	learning	concepts	was	
notably	improved.		
	
The	greatest	improvement	noted	related	to	the	engagement	of	students	during	lessons	that	
used	the	Digital	Microscopes.	While	the	Light	Microscope	only	allowed	for	viewing	and	
engagement	with	the	Microscopes	one	student	at	a	time,	leaving	other	students	waiting	for	
their	turn,	the	Digital	Microscope	allowed	multiple	students	to	collaborate	and	work	
together.	While	one	student	mounted	the	specimen,	other	students	manipulated	the	knobs	
for	sharper	imaging	and	viewing.	Viewing	the	images	from	the	Digital	Microscope	on	a	
computer	screen	enabled	more	students	to	engage	with	the	images	generated	at	the	same	
time	and	assisted	the	teacher	to	teach	effectively	on	the	subjects	under	observation.	While	
most	students	found	it	difficult	to	interpret	the	images	generated	from	the	Light	Microscope	
and	depended	mostly	on	the	images	depicted	in	the	textbooks,	the	Digital	Microscope	
images	were	clearer	and	easier	to	study	for	both	students	and	teachers.	
	
	 	

Picture	3:	Students	exploring	the	Digital	Microscope	



	

Student	and	Teacher	experiences	with	the	Digital	Microscope	
Students	and	teachers	were	in	agreement	at	the	beginning	of	the	project	that	the	Light	
Microscope’s	biggest	challenge	was	the	fact	that	a	majority	of	students	weren’t	able	to	
properly	operate	it	to	obtain	a	clear	image.	This	majority	of	students	relied	on	the	images	
illustrated	in	their	textbooks	for	their	learning	as	opposed	to	actual	visualization	of	the	
concepts	as	envisaged	by	the	curriculum.		

	
	
	
The	dependence	of	the	light	microscope	on	proper	lighting	was	also	noted	and	images	could	
not	be	seen	properly	if	there	wasn’t	enough	light	in	the	classroom.	This	lighting	challenge	
was	a	reality	for	the	majority	of	schools	in	the	trial	as	lack	of	classroom	space	generally	
meant	large	numbers	of	pupils	being	squeezed	into	poorly	lit	rooms.	Teachers	observed	
that;	“The	resolution	power	is	very	low	for	the	Light	Microscope	making	it	hard	to	
distinguish	very	close	parts	of	the	specimens,	thus	making	us	to	refer	to	textbooks	for	more	
details,	again,	it	doesn't	work	well	when	there	is	no	sunlight.”	“Making	correct	observation	
and	diagrams	of	the	specimens	is	not	easy	with	the	Light	Microscope”.	
	
Teachers	and	students	also	mentioned	that	The	Light	Microscope	is	considered	fragile	and	
so	had	to	be	handled	with	a	lot	of	care	thus	creating	nervousness	amongst	students	when	
handling	it.	Teachers	and	students	were	also	aware	that	the	Light	Microscope	was	expensive	
to	purchase	and	repair	or	replace.	
	
Price	Comparison	of	the	Digital	Microscope	and	the	Light	Microscope.	
Light	Microscopes	are	imported	and	cost	around	Ksh	13,000	each	(approx.	USD	$130)	to	
purchase.	The	trial	schools	had	an	average	of	9	light	microscopes	per	school	serving	an	
average	40	students	per	classroom,	so	4-5	students	sharing	each	Light	Microscope	one	

Picture4:	Students	using	the	Light	Microscope	
outside	the	classrooms	on	a	cloudy	day	



	

student	at	a	time.	Given	the	difficulty	in	manipulating	the	Light	Microscope	to	get	a	clear	
image	that	students	reported,	much	time	is	wasted.	The	Digital	Microscope	on	the	other	
hand	is	locally	made	from	waste	plastic	and	has	an	optimal	(at	scale)	production	cost	of	
around	Ksh	3,500	to	produce.	So,	for	each	Light	Microscope	purchased,	3-	4	Digital	
Microscopes	could	be	provided	that	are	easier	to	manipulate	and	produce	much	clearer	
images	for	all	students	to	interact	with.	Using	the	Digital	Microscope	offers	both	the	
opportunity	to	provide	more	teaching	aids	per	classroom	and	or	the	opportunity	for	
significant	cost	savings.		
	
While	the	Digital	Microscopes	require	a	computer	monitor	for	viewing	and	manipulation	of	
the	images	produced,	several	low-cost	screen	monitors	exist	that	can	be	explored	to	
overcome	this	challenge	and	there	is	also	an	option	to	connect	the	Digital	Microscope	to	a	
smartphone4.	
	
Ease	of	Use	and	clarity	of	the	images	from	the	Digital	Microscope	as	compared	to	the	Light	
Microscope		
The	greatest	advantage	of	the	Digital	Microscope	over	the	Light	Microscope	was	the	fact	
that	using	the	Digital	Microscope	was	a	much	easier	for	the	students	and	the	teachers	while	
at	the	same	time	the	images	produced	were	much	clearer.	The	clearer	images	could	be	
viewed	by	multiple	students	at	once	therefore	improving	the	engagement	of	the	students	
during	the	lessons.	Students	were	observed	using	the	microscopes	in	groups	of	at	least	5	
working	different	components	of	the	microscope	at	the	same	time	as	they	tried	to	focus	and	
get	clear	images	from	the	Digital	Microscope.		
	
Before	using	the	Digital	Microscopes,	students	were	asked	about	their	experience	using	the	
Light	Microscope.		

• 47%	of	the	students	reported	having	difficulties	operating	and	understanding	
concepts	from	the	Light	Microscope.		

• 55%	of	teachers	reported	that	their	students	found	operating	and	using	the	light	
microscope	difficult	to	some	extent.	

• 46%	of	teachers	reported	that	their	students	didn’t	actively	participate	as	desired	in	
the	practical	lessons	delivered	with	the	Light	Microscopes.	
	

Upon	use	and	engagement	with	the	Digital	Microscopes,	students	were	asked	for	feedback	
on	their	experience:	

• 69%	of	the	students	reported	engagement	and	operating	the	Digital	Microscope	as	
being	easy.		

• 86%	of	the	teachers	reported	that	the	Digital	Microscopes	were	easy	to	operate	for	
both	the	teacher	and	student.		

• 85%	of	the	teachers	also	reported	that	the	students	actively	participated	in	the	
biology	practical	lessons	delivered	with	the	Digital	Microscopes.	

	
Feedback	from	both	the	students	and	the	teachers	showed	that	using	the	Digital	
Microscope	was	much	easier	and	improved	the	engagement	of	students	in	lessons.		
	

																																																								
4	Using	the	USB	To	Go	protocol.	



	

	
	
Clarity	of	Concepts	and	images	being	taught	by	the	Digital	Microscopes	
86%	of	teachers	reported	that	the	images	produced	by	the	Digital	Microscopes	were	clear	
while	84%	of	students	interacting	with	them	reported	the	images	observed	being	either	
clear	or	very	clear	as	shown	in	the	following	charts.	
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Changes	reported	by	the	teachers	in	biology	lessons	and	teaching	since	the	introduction	of	
the	digital	microscopes	
All	the	teachers	reported	having	observed	or	noted	at	least	one	positive	change	as	a	result	
of	the	interaction	with	the	digital	microscope	as	below:			
	

• 90%	of	teachers	reported	Improved	learner	interest,	attention,	enthusiasm,	
engagement,	and	attitude	towards	biology	practical	lessons.	Some	of	the	teachers’	
sentiments	included;		
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• 30%	of	the	teachers	observed	that	the	digital	microscope	supported	them	to	better	
deliver	the	lessons	with	ease.	This	is	because:	

	
	
	

	
	
	

	
• 40%	observed	improved	Understanding	of	concepts	being	taught	during	the	biology	

practical	lessons.	This	was	supported	by	sentiments	like;	
	

	
	
In	terms	of	preference,	all	the	teachers	would	choose	to	use	the	DM	for	learning	and	
teaching	their	students	if	there	was	that	option.	
	
Overall	Advantages	of	the	Digital	Microscope	from	the	students	and	teachers’	
perspectives	

a) Ease	of	operation	for	both	teacher	and	to	some	extent	the	student.	
b) Clearer	images	observed	on	the	screen.	
c) Projection	of	images	on	the	computer	or	even	via	projectors	enable	more	students	

to	observe	uniform	images	and	participate	in	learning	at	the	same	time	than	single	
use	and	sometimes	subjective	image	observation	using	the	light	microscope.	This	
generally	saved	time	for	lesson	preparation	and	gave	the	teacher	more	time	to	
deliver	the	lesson	objectives.	Images	on	the	screen	were	used	to	deliver	lesson	
teaching	objectives	and	students	kept	referring	to	the	image	as	the	teacher	
continued	to	deliver	the	lesson	further	supporting	the	learning	process.	

d) The	possibility	of	saving	the	digital	images	on	the	computer	for	future	reference	
e) The	Digital	Microscope	can	be	used	in	poor	lighting	and	even	by	students	with	poor	

eyesight.	
f) Portable	and	not	delicate.	Students	were	not	afraid	to	touch	it,	unlike	the	old	one	

which	they	are	afraid	of	breaking	
	

“Preparation	
time	for	the	
laboratory	

lessons	was	very	
short	compared	

to	the	
preparation	time	
required	for	the	

other	
conventional	

light	
microscope”	

“The	Digital	
Microscope	
helped	to	build	
the	confidence	
of	the	teachers	
and	the	learners.	
In	particular,	the	
students	were	
not	afraid	to	
break	the	
microscope”	

“There	was	
added	
advantage	of	
being	able	to	
project	images	
on	a	screen	
making	teaching	
of	the	concepts	
easier	as	
students	focus	
on	the	same	
image”	

“More	
students	
observing	
image	at	the	
same	time-
saved	lesson	
delivery	time”	

“Students	linked	theory	and	
practical’s	very	well”	

“Question	that	the	teacher	set	in	the	
examination	related	to	the	microscopy,	the	
students	were	able	to	answer	correctly”	



	

Some	sentiments	were:	

	
Challenges	faced	by	the	project	during	the	trial.	
Despite	the	positive	reception	and	feedback	from	the	use	of	the	Digital	Microscopes	by	the	
schools,	the	trial	surfaced	various	challenges.	The	project	team	however	endeavored	to	find	
working	solutions	for	these	issues	during	the	short	trial	period	as	follows;	
	
Production	challenges:	Whilst	the	team	was	able	to	produce	a	small	number	of	recycled	
microscopes,	in	the	end	many	of	the	microscopes	that	were	distributed	were	made	from	
purchased	PLA	filament.	This	was	due	to	some	difficulties	using	the	recycled	PET	filament	to	
produce	the	microscopes,	particularly	controlling	the	diameter	of	the	filament,	which	
resulted	in	a	significant	slowdown	in	production.	In	order	to	get	the	microscopes	out	before	
the	end	of	term,	the	trial	team	chose	to	go	with	PLA	filament	for	the	initial	batch	of	
microscopes	whilst	they	ironed	out	the	PET	issues.	Many	of	these	issues	are	now	resolved	
and	it	has	been	possible	to	resume	production	of	the	microscopes	made	from	recycled	
materials.	
	
Insufficient	time	for	implementation	of	the	trial.	It	was	regrettable	that	the	period	of	
implementation	was	not	sufficient	enough	to	observe	and	note	any	tangible	outcomes	as	
most	classes	only	used	the	microscopes	2-3	times.	Also	the	fact	that	the	trial	was	
implemented	in	the	schools	during	2nd	and	3rd	term	wasn’t	conducive	as	most	of	the	
microscopy	topics	were	taught	in	1st	term	and	early	2nd	term.	The	teachers	could	have	also	
benefited	from	more	classroom	observation/supervision	until	they	were	completely	
comfortable	using	the	microscopes	on	their	own	and	any	adjustments	for	improvement	
implemented.	
	
The	trial	microscopes	have	remained	at	the	schools	however	and	teachers	have	shown	
enthusiasm	for	using	them	in	the	1st	term	of	2019	to	maximize	on	their	benefits	during	the	
scheduled	microscopy	lessons.	
	
If	the	project	is	able	to	secure	more	resources	to	continue	and	to	scale	up,	then	enough	
time	for	implementation	and	observation	of	changes	in	learning	outcomes	will	be	
considered	in	the	next	phase	
	
Microscope	Distribution:	Despite	the	trial	providing	at	least	3	Digital	Microscopes	per	
school,	this	was	still	way	below	the	potential	demand	of	the	students.	The	average	number	
of	Light	Microscopes	per	school	was	7	and	therefore	3	DMs	per	school	was	way	less	for	the	

“With	the	Digital	
Microscope,	even	
a	poorly	prepared	
specimen	can	be	
viewed	clearly”.		

“The	digital	
microscope	can	
be	used	even	in	
poor	lighting”		

“A	class	of	40	can	
see	at	once	what	
they	struggle	to	
see	using	the	
conventional	
microscope”	



	

population	of	students	in	the	schools.	The	schools	required	at	least	10	Digital	Microscopes	
per	school	for	optimal	pupil	access.	The	trial	also	could	have	benefited	from	more	teaching	
support	for	the	teachers	during	microscopy	lessons.		
	
For	the	next	phase,	provision	of	more	microscopes	per	school	will	be	considered.		
	
Design	Challenges:	The	Digital	Microscope	still	has	various	design	changes	required	to	make	
it	completely	workable	in	schools.	Some	areas	of	improvement	noted	include:	

a) Field	of	view	to	accommodate	whole	cells	viewing	
b) Focus	knobs	enhanced	and	labeled	to	make	positioning	and	focusing	of	images	

easier	
c) Positioning	of	the	slide	and	light	to	allow	for	clearer	and	sharper	images	
d) Stability	on	slide	positioning	
e) Calculation	methodology	to	determine	the	magnification	factor	of	the	Digital	

Microscope	using	the	specs	of	the	camera	used.	
f) The	use	of	computer	screens	to	view	images	of	the	Digital	Microscope	could	make	

the	whole	set	up	more	expensive	than	the	existing	Light	Microscope.	This	has	a	
negative	impact	on	how	well	the	schools	can	adopt	the	technology	despite	it	being	
better	that	the	current	model.	Use	of	cheaper	screen	options	or	smartphones	as	
viewers	is	key.	

	
The	immediate	design	challenge	that	teachers	and	students	encountered	at	the	beginning	
of	the	trial	was	on	lighting,	which	wasn’t,	very	steady.	This	was	sorted	out	quickly	and	a	
steadier	lighting	model	fixed.	The	above-mentioned	areas	of	improvement	for	the	design	
will	be	incorporated	and	implemented	in	the	next	phase	of	the	project.		
	
Systemic	Challenges:	The	Digital	Microscope	does	not	conform	to	the	current	Kenyan	
curriculum	thus	despite	it	being	better	than	the	Light	Microscope	in	key	aspects,	it	cannot	
replace	the	Light	Microscope	in	teaching	some	key	aspects	of	the	current	curriculum.	This	
means	that	for	schools	to	use	the	Digital	Microscopes,	they	must	use	them	together	with	
the	Light	Microscope,	which	can	take	up	more	of	the	learning	and	teaching	time.	The	fact	
that	the	curriculum	requires	students	to	master	the	parts	of	the	Light	Microscope	as	well	as	
be	able	to	calculate	the	magnification	factor	of	the	images	produced	will	limit	how	well	and	
how	much	teachers	can	focus	on	using	the	Digital	Microscope	to	deliver	their	microscopy	
lessons.	The	use	of	a	computer	for	the	Digital	Microscope	image	view	also	makes	it	
potentially	risky	for	use	in	examinations	as	students	could	potentially	take	advantage	of	the	
computers	to	cheat	in	exams.		
	
The	project	team	already	initiated	discussions	with	the	Kenya	Ministry	of	Education	and	
specifically	the	Kenya	Institute	of	Curriculum	Development	(KICD).	The	discussions	are	
aimed	at	getting	buy	in	and	support	for	the	Digital	Microscope	from	the	key	stakeholders	at	
KICD	that	are	responsible	for	science	curriculum	development.	KICD	is	keen	to	improve	the	
use	of	ICT	in	schools	and	so	far	stakeholders	have	expressed	enthusiasm	for	the	Digital	
Microscope	and	are	keen	to	consider	ways	to	incorporate	the	Digital	Microscope	as	part	of	
the	science	teaching	and	learning	curriculum	upon	successful	trial.		
	
	 	



	

Project	Collaboration	with	Key	stakeholders.	
The	project	team	engaged	KICD	to	gain	their	appreciation	of	the	Digital	Microscope	and	the	
whole	concept	of	3D	printing	as	well	as	explore	the	possibility	of	developing	other	3D	
printed	teaching	aids.	The	project	held	meetings	with	the	leadership	at	KICD	who	expressed	
support	for	development	of	more	science	teaching	aids.	The	meetings	with	KICD	also	
explored	how	the	project	could	work	with	the	Ministry	of	Education	to	build	the	capacity	of	
the	Ministry	to	distribute	teaching	aids	nationally	as	well	as	to	support	further	innovations.	
The	Ministry	is	keen	on	innovations	that	complement	the	new	competence-based	
curriculum	that	seeks	to	enhance	experiential	learning.			
	
Preliminary	discussions	have	also	been	held	with	Coca-Cola	Kenya	and	PETCO,	the	
membership	organization	that	represents	commercial	users	of	PET	plastic	in	Kenya.	PETCO	
is	keen	to	demonstrate	that	value	chain	players	are	determined	to	support	both	recycling	
and	re-use	of	PET	and	the	concept	of	re-purposing	used	bottles	to	produce	educational	aids	
is	viewed	with	some	excitement.	Once	the	project	gains	traction,	then	PETCO	would	be	
willing	to	invest	in	the	project	with	specific	focus	on	recycling	hubs	that	create	employment	
opportunities	for	women	and	youth.		
	
Way	forward	
Beyond	the	trial,	the	next	phase	of	the	project	should	focus	on:		

1. Improving	the	Digital	Microscope	to	address	some	of	the	key	challenges	identified	by	
teachers	and	learners	as	wells	as	finding	cheaper	and	workable	alternatives	for	
monitor	screens.	The	team	is	already	exploring	potential	collaborations	with	other	
developers	to	find	a	way	around	this	obstacle.	

2. Finding	solid	support	within	the	Ministry	of	Education	through	the	Kenya	Institute	of	
Curriculum	development	to	embed	the	use	of	the	Digital	Microscope	in	the	current	
secondary	school	science	curriculum.			

3. Exploring	collaborations	with	private	schools	and	institutions	that	can	afford	
partnerships	for	production	of	the	Digital	Microscopes	and	other	learning	aids	on	
their	own.	Some	of	these	institutions	have	large	spread	of	schools	and	are	able	to	
marshal	the	resources	required	to	purchase/produce	their	own	learning	material	
because	of	scale.	

4. Other	3D	printable	learning	aids	might	be	explored	to	support	science	teaching.	
Suggestions	from	teachers	included;	

• Skeleton-	Both	life	size	skeleton,	specific	parts.	
• Molecular	structures-	structure	and	bonding	
• Model	of	the	DNA	structure	
• Common	solids-	Cuboids/	Tetrahedron	shapes	
• Learning	ideas	for	visually	impaired	learners.	Periodic	table	etc.		

	
5. Explore	partnerships	with	donors	and	other	stakeholders	that	might	be	interested,	

not	only	in	the	educational	impact	but	also	in	the	job	creation	and	environmental	
impact	of	the	initiative,	with	a	view	to	gaining	support	for	scaling	up	and	broadening	
the	range	of	teaching	aids	to	be	produced.	


