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1	UNIT	1	Living	Things	and	Their	Environment	DRAFT	April	29,	2014	Photo	Credit:	2	UNIT	1:	Living	Things	and	Their	Environment	Introduction	At	this	point,	students	have	already	learned	in	Grade	8	how	the	body	breaks	down	food	into	forms	that	can	be	absorbed	through	the	digestive	system	and	then	transported	to	each	cell,	which	was	on	the
other	hand	discussed	in	Grade	7	to	be	the	basic	unit	of	life.	The	learners	have	also	discovered	that	cells	divide	to	produce	new	cells	by	mitosis	and	meiosis.	They	have	understood	that	meiosis	is	an	early	step	in	sexual	reproduction	that	leads	to	variation.	Students	have	been	introduced	to	genetics	to	be	able	to	appreciate	evolutionary	differences	among
species.	Learners	have	also	found	out	that	biodiversity	is	the	collective	variety	of	species	living	in	an	ecosystem,	and	by	studying	the	ecosystem;	they	have	come	across	the	various	cycling	of	materials	and	energy	transformation.	DRAFT	April	29,	2014	All	modules	in	Grade	9	Unit	1-Living	Things	and	Their	Environment	present	student-centered
activities	that	will	allow	the	learners	to	discover	and	develop	concepts	that	they	may	consider	useful	to	their	everyday	life.	At	the	end	of	each	lesson,	key	concepts	are	provided	for	the	students	to	grasp	ideas	and	information	that	they	will	remember	even	after	they	have	left	school.	Instructional	activities	are	designed	to	build	up	the	students’
knowledge,	understanding,	skills,	and	ability	to	transfer	learning.	The	modules	generally	use	authentic	assessment	for	the	students	to	perform	real-world	tasks	demonstrating	meaningful	application	of	essential	knowledge	and	skills.	There	are	four	modules	in	this	quarter,	namely:	Module	1:	Respiratory	and	Circulatory	Systems	Working	Together	with
the	other	Organ	Systems	Module	2:	Heredity:	Inheritance	and	Variation	Module	3:	Biodiversity	and	Evolution	Module	4:	Ecosystem:	Life	Energy	Use	these	modules	to	effectively	facilitate	learning.	Guide	the	students	in	performing	every	task	and	discussing	the	answers	to	every	question.	K	–	12	science	teachers	must	initiate	an	inquiry-based	learning
phase	rather	than	merely	making	the	students	passive	recipients	of	information.	3	Suggested	time	allotment:	8	to	10	hours	Unit	1	MODULE	1	Respiratory	and	Circulatory	Systems	Working	with	the	other	Organ	Systems	Overview	This	module	will	make	the	students	appreciate	that	their	bodies	are	wonderfully	created	to	carry	out	incredible	tasks	and
activities.	They	must	bear	in	mind	the	importance	of	ensuring	proper	care	and	maintenance	of	their	bodies	to	prevent	health	problems	from	developing.	Students	must	associate	their	learning	of	the	different	organ	systems	in	their	daily	activities	such	as	eating,	playing,	dancing,	singing,	or	sleeping.	DRAFT	April	29,	2014	In	Grade	7,	the	students	have



been	introduced	to	the	different	levels	of	organizations	in	the	human	body	and	the	mechanisms	involved	in	it.	They	have	learned	that	the	human	body	is	composed	of	different	systems,	which	are	collections	of	cells,	tissues,	and	organs,	each	of	which	has	a	special	job	that	keeps	us	alive.	They	have	studied	how	the	digestive	system	breaks	down	food	to
nourish	the	whole	body.	In	Module	1,	students	will	learn	how	the	different	structures	of	the	circulatory	and	respiratory	systems	work	together	to	transport	oxygen-rich	blood	and	nutrients	to	the	different	parts	of	the	body.	They	will	also	recognize	the	ways	of	prevention,	detection,	and	treatment	of	diseases	affecting	the	respiratory	and	circulatory
systems.	Specifically,	the	activities	in	this	module	will	enable	the	learners	to:		identify	the	key	parts	of	the	breathing	system;		describe	the	function	of	each	part	of	the	breathing	system;		explain	how	the	lungs	work;		describe	how	the	movement	of	the	diaphragm	helps	the	air	go	in	and	out	of	the	lungs;		describe	blood	flow	and	gas	exchange	within	the
heart,	circulatory	system,	and	lungs;		explain	the	mechanism	of	how	the	respiratory	and	circulatory	systems	work	together;		identify	the	components	of	the	circulatory	system;		explain	the	different	types	of	circulation;		describe	how	the	heart	functions;		explain	how	blood	is	pumped	by	the	heart;		measure	and	describe	pulse	(heart	rate)	after	several
different	activities;		explain	how	to	use	different	time	intervals	to	measure	the	heart	rate;		explain	the	negative	effects	of	cigarette	smoking	on	the	circulatory	and	respiratory	systems;		identify	ways	of	detecting	and	preventing	diseases	in	the	respiratory	and	circulatory	systems;		appreciate	the	importance	of	a	healthy	lifestyle	in	avoiding	such
diseases;		infer	how	one’s	lifestyle	can	affect	the	functioning	of	the	respiratory	and	circulatory	systems.	4	At	the	end	of	Module	1,	students	will	be	able	to	answer	the	following	key	questions:		How	do	the	respiratory	and	circulatory	systems	work	with	each	other?		How	do	the	diseases	in	the	circulatory	and	respiratory	systems	begin	to	develop?		How
can	a	person’s	lifestyle	affect	the	performance	of	the	respiratory	and	circulatory	systems?	Content	Standards	The	learners	demonstrate	understanding	of…		how	the	different	structures	of	the	respiratory	and	circulatory	systems	work	together	to	transport	oxygen-rich	blood	and	nutrients	to	the	different	parts	of	the	body	prevention,	detection,	and
treatment	of	diseases	affecting	the	circulatory	and	respiratory	systems	Performance	Standard	The	learners	should	be	able	to…		conduct	an	information	dissemination	activity	on	effective	ways	of	taking	care	of	the	respiratory	and	circulatory	systems	based	on	the	data	gathered	from	the	school	or	local	health	workers	DRAFT	April	29,	2014		Pre-
assessment	Before	starting	off	an	activity,	it	is	useful	to	get	an	idea	of	the	students'	background	knowledge	and	interests.	KWHL	is	one	of	the	most	effective	examples	of	authentic	assessment	that	you	can	use	in	your	classroom	as	a	diagnostic	tool.	Ask	the	students	to	fill	in	the	following	chart,	either	individually	or	as	a	whole	class.	K	W	H	L	What	do	I
know?	What	do	I	want	to	find	out?	How	can	I	find	out	what	I	want	to	learn?	What	did	I	learn?	Skills	I	expect	to	use:	This	typically	ignites	an	active	discussion,	as	students	enjoy	displaying	their	knowledge.	Not	only	does	this	activity	present	a	picture	of	the	students'	background	knowledge,	but	it	also	motivates	curiosity	and	enthusiasm	about	the	topic
they	are	about	to	learn.	This	tool	will	also	provide	information	on	the	skills	that	the	students	might	use	and	develop	throughout	the	learning	process.	If	there	are	misconceptions,	it	is	a	good	opportunity	to	address	and	correct	them.	5	The	Human	Breathing	System	Start	off	by	asking	the	students	to	breathe	in	and	out.	Let	them	feel	the	air	moving	from
the	nose	into	the	throat,	through	the	air	tubes,	and	into	the	lungs.	The	parts	of	the	respiratory	system	that	are	in	charge	of	supplying	oxygen	are	the	nose,	nasal	passageways,	windpipe,	lungs,	and	diaphragm.	In	the	nose	and	nasal	passages,	the	entering	air	is	made	warm,	damp,	and	clean	of	unknown	particles.	Next,	the	air	moves	down	through	the
trachea,	bronchi,	bronchioles,	and	alveoli.	Trachea	is	the	empty	tube	that	serves	as	passageway	of	air	into	the	lungs.	Bronchi	are	the	two	branching	tubes	that	connect	the	trachea	to	the	lungs.	Bronchioles	are	the	hairlike	tubes	that	connect	to	the	alveoli.	Alveoli	are	the	airsacs	that	allow	gas	exchange	in	the	lungs.	DRAFT	April	29,	2014	Let	the
students	perform	Activity	1	for	them	to	identify	the	key	parts	of	the	breathing	system	and	describe	the	function	of	each	part.	Activity	1	What	a	Bunch	of	Grapes!	Divide	the	class	into	groups	of	about	6	to	7	students,	and	let	them	perform	the	activity	as	a	group.	It	will	be	a	fun	activity	for	the	students,	as	they	will	enjoy	eating	the	grapes	after	learning
about	the	parts	of	the	breathing	system.	Advanced	Preparation	Each	group	must	be	assigned	to	bring	a	small	bunch	of	grapes	for	the	activity	ahead	of	time.	If	the	students	have	difficulty	in	finding	the	main	material,	other	fruits	or	vegetables	that	demonstrate	bunching	may	be	used.	Suggested	alternatives	for	grapes	are	lanzones,	cauliflower,	niyug-
niyogan,	arosep	or	lato	(sea	weeds),	or	even	tree	branches.	Teaching	Tips	1.	Guide	the	students	in	identifying	the	parts	of	the	breathing	system	that	are	similar	to	the	structure	of	the	bunch	of	grapes.	The	analogy	must	be	clear	enough	for	the	students	to	remember	each	part.	2.	To	avoid	misconception,	point	out	to	the	students	that	unlike	the	main
stem	of	the	grapes,	the	trachea	is	hollow	so	as	to	allow	the	air	to	go	through.	Also,	there	should	only	be	two	large	branching	stems	to	correctly	illustrate	the	bronchi.	6	3.	Remind	the	students	not	to	eat	the	grapes	until	they	finish	the	activity.	They	must	get	to	the	bronchioles	by	taking	off	some	of	the	grapes	from	the	stems,	revealing	more	branching
stems	that	ideally	represent	the	bronchioles.	4.	Let	the	students	know	that	unlike	the	grapes,	the	alveoli	are	so	numerous	that	they	cannot	be	counted	individually.	5.	Take	note	of	the	singular	and	plural	forms	of	the	terms	such	as	bronchus	(singular)	and	bronchi	(plural);	alveolus	(singular)	and	alveoli	(plural).	Answers	to	the	Activity	Trachea	-	also
called	windpipe;	a	hollow	tube	that	serves	as	passageway	of	air	into	the	lungs	Nose	–	the	organ	through	which	the	air	enters	and	is	filtered	Bronchi	-	also	called	bronchial	tubes;	two	branching	tubes	that	connect	the	trachea	to	the	lungs	Nasal	passages	–	serve	as	channel	for	airflow	through	the	nose	in	which	the	air	is	warmed,	cleaned,	and	moistened.
DRAFT	April	29,	2014	Bronchioles	-	the	finer	subdivisions	of	the	bronchi;	hairlike	tubes	that	connect	to	the	alveoli	Alveoli	-	also	called	airsacs;	allow	the	gas	exchange	in	lungs.	Figure	2.	The	human	respiratory	system	Answers	to	the	Questions	Q1.	What	does	each	part	of	the	“Bunch	of	Grapes”	model	represent,	in	relation	to	the	breathing	system?	main
stem	=	trachea	two	large	branching	stems	=	bronchi	little	stems	=	bronchioles	individual	grapes	=	alveoli	7	Q2.	How	will	you	describe	the	pathway	of	oxygen	in	the	breathing	system?	From	the	nose	and	mouth,	oxygen	travels	to	the	trachea,	bronchi,	bronchioles,	and	then	into	the	alveoli.	Q3.	What	will	happen	if	one	part	of	the	system	fails	to	carry	out
its	function	properly?	The	other	parts	of	the	breathing	system	will	not	be	able	to	carry	out	their	corresponding	functions	as	well,	and	the	whole	respiratory	system	will	be	affected.	KEY	CONCEPTS	TO	EMPHASIZE:	The	air	we	breathe	goes	through	the	nose,	nasal	passages,	and	then	through	trachea	or	windpipe,	which	separates	into	two	branches,
called	bronchial	tubes	or	bronchi,	one	entering	each	lung.	The	bronchi	subdivide	many	times	inside	the	lungs,	analogous	to	the	branching	pattern	of	grapes,	finally	becoming	hairlike	tubes	called	bronchioles.	In	the	last	part	of	the	terminal	bronchioles	are	tiny	bubble-like	bunch	of	structures	called	alveoli	or	airsacs.	DRAFT	April	29,	2014	After
students	have	discussed	about	the	essential	parts	of	the	breathing	system	and	their	functions,	now	they	are	ready	to	learn	the	mechanism	of	the	lungs	and	the	diaphragm.	In	the	next	activity,	students	will	be	able	to	explain	how	lungs	work,	and	describe	how	the	movement	of	the	diaphragm	helps	the	air	go	in	and	out	of	the	lungs.	Activity	2	Bottled
Balloons	Answers	to	the	Questions	Q4.	What	do	you	think	does	each	part	of	the	constructed	lung	model	represent?	2-liter	plastic	bottle	=	chest	cavity	Two	straws	=	bronchi	Two	balloons	=	lungs	Larger	balloon	=	diaphragm	Q5.	What	happens	as	you	pull	down	the	balloon	at	the	bottom	of	the	model?	Answer:	The	two	balloons	expand	Detailed
Explanation:	The	air	pressure	inside	the	bottle	is	lowered	by	increasing	the	space	inside	the	bottle.	The	outside	air	then	enters	through	the	tube,	which	makes	the	two	balloons	inside	the	bottle	'chest'	expand.	8	Q6.	What	happens	as	you	push	up	the	balloon?	Answer:	The	two	balloons	loosen	up	and	return	to	their	original	size.	Detailed	Explanation:
The	air	pressure	inside	the	bottle	is	increased	by	decreasing	the	space	inside	the	bottle.	The	inside	air	then	exits	through	the	tube,	which	makes	the	two	balloons	inside	the	bottle	return	to	their	original	size.	Q7.	How	does	the	movement	of	the	diaphragm	cause	the	air	to	go	in	and	out	of	the	lungs?	The	movement	of	the	diaphragm	affects	the	air
pressure	inside	the	chest	cavity	by	either	decreasing	or	increasing	the	space,	thus	allowing	air	to	go	in	and	out	of	the	lungs.	Q8.	What	might	happen	if	you	prick	the	balloon?	If	one	of	the	balloons	is	pricked,	it	will	not	inflate	anymore	because	the	air	will	escape.	DRAFT	April	29,	2014	KEY	CONCEPTS	TO	EMPHASIZE	When	you	breathe	in,	or	inhale,
the	diaphragm	muscle	contracts.	Inhaling	moves	the	diaphragm	down	and	expands	the	chest	cavity.	Simultaneously,	the	ribs	move	up	and	increase	the	size	of	the	chest	cavity.	There	is	now	more	space	and	less	air	pressure	inside	the	lungs.	Air	pushes	in	from	the	outside	where	there	is	a	higher	air	pressure.	It	pushes	into	the	lungs	where	there	is	a
lower	air	pressure.	When	you	breathe	out,	or	exhale,	the	diaphragm	muscle	relaxes.	The	diaphragm	and	ribs	return	to	their	original	place.	The	chest	cavity	returns	to	its	original	size.	There	is	now	less	space	and	greater	air	pressure	inside	the	lungs.	It	pushes	the	air	to	the	outside	where	there	is	a	lower	air	pressure.	In	the	following	activity,	the
students	will	be	able	to	describe	blood	flow	and	gas	exchange	within	the	circulatory	and	respiratory	systems.	The	learners	will	see	the	mechanism	of	how	the	respiratory	and	circulatory	systems	work	together.	Activity	3	Just	Go	with	the	Flow!	Source:	Glencoe/McGraw-Hill	df/heart_rate_monitor_activities/the_heart/the_heart_activity_2.pdf	9	Teaching
Tips:	1.	The	activity	may	be	performed	inside	or	outside	the	classroom.	If	you	prefer	to	make	it	an	outdoor	activity,	students	must	be	guided	to	stay	within	the	assigned	premises	only.	2.	The	activity	will	develop	their	kinesthetic	ability,	allowing	them	to	simulate	the	gas	exchange	that	takes	place	inside	the	body	through	circulation	and	respiration.	3.
To	save	time,	instead	of	writing	down	the	words	oxygen	and	carbon	dioxide	on	the	paper	strips,	colored	papers	such	as	blue	and	red	art	papers	may	also	be	used	to	represent	each	gas.	Answers	to	the	Questions	Q9.	How	do	the	heart	and	the	lungs	work	together?	The	heart	pumps	the	blood	that	transports	the	inhaled	oxygen	to	every	cell	of	the	body.
Carbon	dioxide	is	given	off	in	the	process	and	is	carried	by	the	blood	to	the	lungs	and	is	released	through	exhalation.	DRAFT	April	29,	2014	Q10.	What	takes	place	when	you	inhale	and	exhale?	Gas	exchange	happens	when	we	inhale	and	exhale.	We	take	in	the	oxygen,	and	emit	carbon	dioxide.	Q11.	What	does	blood	deliver	to	every	part	of	the	body?
The	blood	delivers	nutrients,	oxygen,	and	other	chemicals	that	are	absorbed	by	the	body	Q12.	Why	is	oxygen	important	to	your	body?	Oxygen	is	important	to	our	body	because	it	processes	the	nutrients	in	the	cell	to	make	energy.	Q13.	Describe	the	sequence	of	oxygen,	carbon	dioxide,	and	blood	flow	in	your	own	words.	Oxygen	enters	the	respiratory
system	through	inhalation	and	then	it	enters	the	blood	stream	to	be	circulated	throughout	the	body.	Carbon	dioxide	from	the	tissues	enter	the	blood,	then	to	the	lungs	where	it	is	exhaled.	KEY	CONCEPTS	TO	EMPHASIZE:	Air	first	enters	your	lungs	and	then	into	the	left	part	of	your	heart.	It	is	then	driven	by	your	heart	into	the	bloodstream,	all	the
way	through	your	body.	The	heart	pumps	blood,	which	transports	essential	nutrients,	oxygen,	and	other	chemicals	to	every	cell	in	your	body.	Once	it	reaches	the	cells,	oxygen	processes	the	nutrients	to	release	energy.	Carbon	dioxide	is	given	off	during	this	process.	The	blood	delivers	carbon	dioxide	into	the	right	portion	of	your	heart,	from	which	it	is
pumped	to	the	lungs.	Carbon	dioxide	leaves	your	body	through	the	lungs	when	you	exhale.	10	The	circulatory	system	is	the	life	support	structure	that	nourishes	your	cells	with	food	and	oxygen.	It	also	carries	away	the	waste	products.	The	circulatory	system	can	be	compared	to	a	complex	arrangement	of	highways,	avenues	and	lanes	connecting	all	the
cells	together	into	a	neighborhood.	Sequentially,	the	community	of	cells	sustains	the	body	to	stay	alive.	The	following	are	the	three	major	parts	of	the	circulatory	system,	with	their	roles:	1.	Heart	–	pumps	the	blood	throughout	the	body	2.	Blood	vessel	–	carries	the	blood	throughout	the	body		Arteries	-	carry	oxygenated	blood	away	from	the	heart	to	the
cells,	tissues,	and	organs	of	the	body		Veins	–	carry	deoxygenated	blood	to	the	heart		Capillaries	-	the	smallest	blood	vessels	in	the	body,	connecting	the	smallest	arteries	to	the	smallest	veins	-	the	actual	site	where	gases	and	nutrients	are	exchanged	3.	Blood	–	carries	the	materials	throughout	the	body	DRAFT	April	29,	2014	CIRCULATION	TYPE	OF
CIRCULATION	1.	Pulmonary	Circulation	DESCRIPTION	DIAGRAM	Movement	of	blood	from	the	heart	to	the	lungs,	and	back	to	the	heart	sln.fi.edu/biosci/systems/	pulmonary.html	2.	Coronary	Circulation	Movement	of	blood	through	the	tissues	of	the	heart	sln.fi.edu/biosci/systems/	pulmonary.html	3.	Systemic	Circulation	Movement	of	blood	from	the
heart	to	the	rest	of	the	body,	excluding	the	lungs	sln.fi.edu/biosci/systems/	pulmonary.html	11	Activity	4	Let’s	Organize!	In	this	activity,	students	will	be	able	to	identify	the	components	of	the	circulatory	system	and	explain	the	different	types	of	circulation.	Teaching	Tips	1.	You	may	choose	to	use	the	provided	template	for	the	graphic	organizer	or
allow	the	students	to	map	the	concepts	on	their	own.	2.	Before	the	students	perform	the	activity,	you	may	show	pictures	of	the	different	parts	of	the	circulatory	system	for	them	to	visualize	each	component.	3.	It	will	also	be	useful	to	search	for	web	resources	of	videos	showing	the	animated	flow	of	blood	to	different	parts	of	the	body.	4.	Suggested	links
are:	DRAFT	April	29,	2014	Answers:	CIRCULATORY	SYSTEM	Parts	Blood	Vessel	Heart	Pumps	the	blood	throughout	the	body	Carries	the	blood	throughout	the	body	Blood	Carries	the	materials	throughout	the	body	Types	Arteries	Veins	Capillaries	CIRCULATION	Types	Pulmonary	Circulation	Coronary	Circulation	Movement	of	blood	from	the	heart,	to
the	lungs,	and	back	to	the	heart	Movement	of	blood	through	the	tissues	of	the	heart	Systemic	Circulation	Movement	of	blood	from	the	heart	to	the	rest	of	the	body,	excluding	the	lungs	12	The	Human	Heart	Ask	the	students	how	big	their	heart	is.	Tell	them	to	take	a	look	at	their	fists.	The	heart	is	a	hollow	muscle,	as	seen	in	Figure	7,	which	is	just	as
big	as	the	fist.	It	has	four	chambers	with	specific	tasks	to	do:	two	ventricles	and	two	atria.	The	atria	are	the	receiving	chambers	of	the	heart,	accepting	blood	from	the	body	(right	atrium)	and	from	the	lungs	(left	atrium).	The	ventricles	are	the	pumping	chambers,	moving	blood	to	the	lungs	(right	ventricle)	and	into	the	body	(left	ventricle).	Photo	Credit:
Alexanderpiavas134	(Public	Domain)	Figure	7.	Photo	of	an	actual	human	heart	The	heart	has	two	pumps.	Each	pump	has	two	chambers,	the	upper	and	lower	chambers.	The	upper	chamber	is	the	atrium	that	receives	blood	coming	in	from	the	veins.	The	lower	chamber	is	the	ventricle	that	forces	the	blood	out	into	the	arteries.	There	is	a	valve	between
each	atrium	and	ventricle	to	prevent	the	blood	from	flowing	backwards.	The	valves	are	like	one-way	doors	that	keep	the	blood	moving	in	only	one	direction.	Valves	control	movement	of	blood	into	the	heart	chambers	and	out	to	the	aorta	and	the	pulmonary	artery.	Refer	to	Figure	8.	DRAFT	April	29,	2014	Right	Pulmonary	Artery	Left	Pulmonary	Artery
Valve	Q14.	Explain	how	the	heart	works.	Figure	8.	The	major	divisions	of	the	heart	The	heart	propels	the	blood,	which	carries	all	the	vital	materials	and	removes	the	waste	products	that	we	do	not	need.	Q15.	Evaluate	how	the	heart	can	be	compared	to	a	mechanical	pump.	The	heart	is	a	double	pump	that	pumps	on	every	side,	the	left	and	the	right,	to
circulate	the	blood	throughout	the	body.	All	of	the	muscle	tissues	of	the	heart	do	not	contract	at	the	same	time.	Different	parts	of	the	heart	contract	at	different	times.	When	the	top	portion	contracts,	the	bottom	part	relaxes.	When	the	bottom	contracts,	the	top	relaxes.	When	a	chamber	Source:	sln.fi.edu/biosci/systems/	pulmonary.html	contracts,	it
becomes	smaller	and	the	blood	inside	Figure	9.	The	detailed	parts	of	the	heart	gets	squeezed	or	pumped	out.	13	Activity	5	Pump	It!	This	activity	will	enable	the	students	to	describe	how	the	heart	functions,	and	explain	how	blood	is	pumped	by	the	heart.	Source:	Home	Science	Tools	Teaching	Tips:	1.	Assign	the	materials	to	be	brought	by	the	students
beforehand	so	there	is	time	for	preparation.	Let	them	identify	what	each	part	of	the	set-up	represents.	DRAFT	April	29,	2014	2.	In	the	fourth	step	of	the	procedure,	it	is	important	to	carefully	insert	the	straw	through	each	hole	in	the	balloon.	The	straws	should	fit	as	tightly	as	possible.	If	there	are	gaps	between	the	straws	and	the	balloon,	students
have	to	start	over	with	a	new	balloon.	3.	You	may	watch	the	video	for	the	action	using	this	link:	4.	Discuss	with	the	students	that	the	heart	has	valves	that	direct	the	current	of	blood	in	one	direction.	Blood	is	led	through	the	flexible	membranes	which	form	the	valves.	As	the	blood	passes	through	the	membranes,	the	valves	collapse	into	a	barrier,
preventing	the	backflow	of	the	blood.	5.	Students	can	find	examples	of	pumps	and	valves	in	faucets,	aerosol	sprays,	automobile	fuel	pumps,	and	many	household	items.	Some	beverage	containers	use	a	valve	that	resembles	the	valves	in	the	heart.	6.	Emphasize	to	the	students	that	the	heart	is	a	muscle	and	not	a	mechanical	pump.	It	can	also	be	pointed
out	that	comparison	of	this	kind	is	known	as	reasoning	by	analogy	and	is	an	important	part	of	scientific	reasoning.	14	Answers	to	the	Questions	Q16.	What	does	the	water	inside	the	jar	represent?	The	water	inside	the	jar	represents	the	blood	that	is	pumped	by	the	heart.	Q17.	How	will	you	compare	the	heart	pump	model	and	the	human	heart?	The
heart	pump	model	moves	water	from	the	jar	through	the	straws	and	into	the	pan.	The	heart	pumps	blood	out	into	the	body	through	the	arteries	in	a	similar	way.	Q18.	How	does	the	heart	function	as	a	pump?	The	heart	is	filled	with	blood	which	is	squeezed	out	to	circulate	through	the	whole	body.	Q19.	Will	the	heart	model	be	able	to	function	properly	if
the	straw	is	blocked?	Explain	your	answer.	No.	The	blood	will	not	be	pumped	out	of	the	heart	into	the	body	because	there	is	an	obstruction.	DRAFT	April	29,	2014	KEY	CONCEPTS	TO	EMPHASIZE:	The	heart	is	a	hollow	muscular	organ,	about	the	size	of	your	fist,	which	is	located	in	the	center	of	yourSource:	chest	between	the	lungs.	It	is	a	double
pump	that	pumps	on	the	left	and	Figureinto	9.	The	pump	model	right	sides.	Every	side	is	divided	twoheart	chambers,	the	atrium	and	the	ventricle,	each	of	which	has	left	and	right	portion,	totaling	to	four	chambers	altogether.	The	top	chamber	is	the	atrium	(plural:	atria).	The	bottom	chamber	is	called	the	ventricle.	The	valve	acts	as	oneway	door,
allowing	blood	to	flow	either	forward	into	the	next	chamber,	or	out	of	the	heart.	After	the	learners	have	already	understood	how	the	heart	functions	and	how	blood	is	pumped	all	over	the	body,	they	will	then	be	ready	to	check	their	own	heart	rate.	Activity	6	The	Rhythm	of	My	Heart	At	this	time,	students	will	be	able	to	measure	and	describe	their	own
pulse	(heart	rate)	after	several	different	activities,	and	explain	how	to	use	different	time	intervals	in	measuring	heart	rate.	Teaching	Tips:	1.	Ask	the	students	to	tell	where	the	sound	of	their	heart	is	coming	from.	Discuss	to	them	that	heartbeat	is	the	sound	produced	by	the	heart	as	it	pumps	blood.	15	2.	In	doing	the	activity,	remind	the	students	to
choose	only	the	physical	activities	that	they	can	tolerate	so	as	to	avoid	injury	or	strain.	Ensure	that	all	of	the	students	are	in	good	health	before	starting	the	activity.	3.	Emphasize	that	knowledge	about	our	heart	rates	can	help	us	monitor	our	fitness	levels	and	it	might	even	help	us	spot	developing	health	problems.	Answers	to	the	Questions	Q20.	What
was	your	resting	pulse?	The	answers	of	the	students	may	vary	due	to	measurement	difference	for	every	person.	Q21.	What	was	your	pulse	after	exercise?	The	answers	of	the	students	may	vary	due	to	measurement	difference	for	every	person.	Q22.	How	will	you	compare	your	heart	rates	before	and	after	exercise?	Heart	rate	after	exercise	is	greater	or
faster	than	before	exercise.	DRAFT	April	29,	2014	Q23.	What	is	the	advantage	of	timing	for	a	full	minute	to	find	your	pulse?	Timing	to	a	full	minute	gives	more	accurate	reading	than	shorter	counting	intervals	in	getting	the	pulse	Q24.	What	is	the	advantage	of	timing	over	a	shorter	period	of	time,	especially	when	you	have	just	finished	exercising?	After
exercise,	the	heart	rate	increases	and	eventually	returns	to	resting	pulse.	Therefore,	shorter	interval	is	needed	to	take	the	heartrate	just	after	the	activity	before	it	changes	once	again.	Q25.	According	to	statistics,	the	maximum	heart	rate	should	be	220	minus	a	person's	age.	How	will	you	compare	your	highest	heart	rate	with	that	given	number?
Answers	may	vary	from	person	to	person.	KEY	CONCEPTS	TO	EMPHASIZE:	Each	time	your	heart	beats,	it	delivers	oxygen-rich	blood	to	your	body,	which	allows	it	to	function	properly.	Your	heart	rate	or	pulse	is	the	number	of	times	your	heart	beats	in	a	minute	(BPM	or	beats	per	minute).	Different	time	intervals	may	be	used	in	taking	the	pulse	as
long	as	it	comes	to	60	seconds	upon	multiplying	with	a	factor.	When	you	are	resting,	your	heart	rate	slows	down,	as	your	body	does	not	need	as	much	blood	as	it	does	when	you	exercise.	Now	that	the	students	are	aware	that	strenuous	activities	may	lead	to	an	increased	heart	rate,	they	can	now	monitor	their	activities	to	avoid	the	dangers	of	cardio-
respiratory	diseases.	Another	risk	factor	that	drastically	increases	heart	rate	and	decreases	the	amount	of	oxygen	in	the	blood	is	smoking	cigarette.	16	Activity	7	Cigarette	Smoking	is	Dangerous	to	Your	Health	After	performing	this	activity,	students	will	be	able	to	explain	the	negative	effects	of	cigarette	smoking	on	the	circulatory	and	respiratory
systems.	The	activity	involves	the	use	of	meta	plan	technique.	This	strategy	is	simply	a	card	technique	for	collecting	ideas	when	a	group	of	people	are	working	together.	Empty	paper	strips	or	blank	cards	may	be	used	as	materials	for	the	activity.	Teaching	Tips:	1.	As	the	facilitator,	you	must	learn	moderation	techniques	in	order	to	draw	out	the
concepts	from	the	students	more	effectively.	All	the	ideas	each	group	has	presented	must	be	collaborated	to	form	the	big	idea.	2.	Each	participant	must	be	given	an	opportunity	to	express	his	views	and	the	assigned	moderators	facilitate	the	whole	process	of	group	work	to	make	it	organized	and	well-structured.	DRAFT	April	29,	2014	3.	Students	may
share	their	own	stories	relevant	to	the	topic	to	be	able	to	inspire	the	class	to	take	action	upon	knowing	the	negative	effects	of	cigarette	smoking	on	the	respiratory	and	circulatory	systems.	4.	Enrichment	activities	such	as	gathering	information	about	other	diseases	affecting	the	circulatory	and	respiratory	systems	may	be	given	to	further	strengthen
their	learning.	KEY	CONCEPTS	TO	EMPHASIZE:	Cigarette	smoking	harms	nearly	every	organ	in	the	body,	causing	many	illnesses	and	affecting	health	in	general.	The	negative	effects	of	smoking	on	circulatory	system	include	increased	heart	rate	and	blood	pressure,	coronary	heart	disease,	arteriosclerosis,	and	vascular	diseases.	The	respiratory
diseases	caused	by	smoking	are	chronic	bronchitis,	emphysema,	asthma,	cough,	colds,	tuberculosis,	lung	cancer,	and	other	respiratory	infections.	The	leading	causes	of	death	around	the	world	are	diseases	affecting	the	respiratory	and	circulatory	systems	can	be	prevented.	However,	they	can	be	prevented	simply	by	having	a	lifestyle	that	promotes
wellness.	Circulatory	and	respiratory	diseases	begin	to	develop	with	unhealthy	living.	Symptoms	of	these	illnesses	must	not	be	neglected	and	appropriate	cure	must	be	given	immediately.	Let	the	students	carry	out	the	next	task	to	further	broaden	their	learning.	17	Activity	8	Prevention	is	Better	than	Cure	This	activity	will	enable	the	learners	to	think
of	ways	of	detecting	and	preventing	diseases	in	the	respiratory	and	circulatory	systems.	Also,	they	will	appreciate	the	importance	of	a	healthy	lifestyle	in	avoiding	such	diseases.	Teaching	Tips:	1.	Performing	the	activity	will	allow	the	students	to	develop	their	linguistic,	kinesthetic,	and	interpersonal	abilities.	Therefore,	it	is	important	to	lead	the
students	into	having	full	participation	and	collaboration	with	their	group	mates.	2.	Let	the	students	relate	their	personal	experiences	to	the	topic	so	as	to	have	a	more	meaningful	discussion.	DRAFT	April	29,	2014	3.	The	presentations	and	discussions	must	have	an	enduring	impact	on	students’	perception.	They	must	be	encouraged	to	practice	what
they	have	learned	and	to	promote	a	healthy	lifestyle.	4.	Refer	to	the	criteria	below	to	assess	the	students’	performance.	This	must	communicate	your	expectations	for	their	work.	You	may	also	customize	your	own	rubric	that	will	be	used	in	evaluating	their	presentation.	STORY-MAKING	AND	ROLE	PLAYING	CRITERIA	CRITERIA	Preparation
Achievement	of	Objective	Imagination	and	Creativity	Presentation	TOTAL	Percentage	15%	35%	30%	20%	100%	KEY	CONCEPTS	TO	EMPHASIZE:	The	best	way	to	prevent	diseases	in	the	respiratory	and	circulatory	systems	is	to	have	a	healthy	lifestyle,	which	includes	balanced	diet,	regular	exercise,	adequate	rest,	proper	hygiene,	and	avoiding	vices
such	as	cigarette	smoking	and	alcohol	drinking.	Circulatory	and	respiratory	diseases	can	easily	be	detected	with	regular	health	check-up	Activity	9	and	physical	screening.	18	What’s	the	Word?	The	next	activity	is	a	variation	of	a	famous	application	game,	known	as	“Four	Pics	–	One	Word.”	Students	will	use	their	analytical	thinking	in	answering	each
set	of	puzzles.	At	the	end	of	the	activity,	they	will	be	able	to	infer	how	one’s	lifestyle	can	affect	the	functioning	of	the	respiratory	and	circulatory	systems.	Encourage	the	students	to	explain	their	answers	to	see	if	they	understand	how	each	picture	relates	to	the	given	word.	DRAFT	April	29,	2014	Answers	to	the	Activity	1.	What’s	the	word?	ASTHMA	19
2.	What’s	the	word?	HYPERTENSION	3.	DRAFT	April	29,	2014	What’s	the	word?	ANEMIA	masslive.com	20	Answers	to	the	Questions	Q26.	What	idea	is	common	in	each	set	of	pictures?	Each	set	of	pictures	shows	negative	ways	of	living.	Q27.	What	are	the	negative	lifestyles	that	are	depicted	in	the	pictures?	Cigarette	smoking,	polluting	the
environment,	eating	unhealthy	foods,	drinking	liquor,	sleep	deprivation,	etc.	Q28.	How	can	lifestyle	affect	the	functioning	of	the	respiratory	and	circulatory	systems?	One’s	lifestyle	has	a	significant	impact	on	the	body	as	it	can	either	strengthen	or	weaken	the	respiratory	and	circulatory	systems.	Q29.	How	can	these	negative	lifestyles	be	changed?
Negative	lifestyles	can	be	changed	if	a	person	decides	to	pay	attention	to	his	or	her	well-being	by	eating	healthy	foods,	avoiding	vices,	exercising	regularly,	and	having	adequate	rest.	DRAFT	April	29,	2014	Q30.	What	might	happen	if	a	person	goes	on	with	a	negative	lifestyle	such	as	what	was	seen	in	the	activity?	Various	diseases	affecting	the
respiratory	and	circulatory	systems	might	begin	to	develop.	ENRICHMENT	ACTIVITY	1.	Ask	the	students	to	compose	a	short	poem	about	how	one’s	lifestyle	can	affect	the	functioning	of	the	respiratory	and	circulatory	systems,	and	let	them	recite	their	work	in	front	of	the	class.	2.	Ask	the	students	to	cut	out	different	examples	of	unhealthy	lifestyle
from	old	magazines	or	newspapers,	and	let	them	create	a	collage	out	of	the	cut-outs	on	their	notebooks	or	journals.	KEY	CONCEPTS	TO	EMPHASIZE:	Several	lifestyle	choices	can	affect	a	person’s	risk	for	developing	respiratory	and	circulatory	diseases.	Negative	lifestyle	weakens	your	system	while	healthy	lifestyle	leads	to	complete	wellness.	Vices,
stressful	environments,	and	unhealthy	eating	habits	can	cause	various	diseases,	specifically	of	the	respiratory	and	circulatory	systems.	21	Performance	Task:	Information	Dissemination	Activity	Goal:	The	objective	of	this	performance	task	is	for	the	students	to	present	helpful	information	to	the	public	about	effective	ways	of	taking	care	of	the
respiratory	and	circulatory	systems	based	on	gathered	data.	The	challenge	is	how	they	will	be	able	to	lead	the	people	to	take	action	rather	than	merely	accepting	the	presented	information.	The	students	must	consider	obstacles	to	overcome	such	as	the	reluctance	and	pre-conceived	notion	of	people	upon	changing	lifestyle	to	promote	health.	Role:	Let
the	students	assume	that	they	work	for	an	advertising	company	as	a	graphic	artist	and	their	job	is	to	create	public	informational	materials.	They	have	to	think	of	ways	to	disseminate	information	to	the	public	regarding	a	lifestyle	that	ensures	healthy	condition	of	the	respiratory	and	circulatory	systems.	DRAFT	April	29,	2014	Audience:	The	target
individuals	to	receive	the	information	that	the	students	will	provide	are	the	people	in	the	school	community	including	all	students,	teachers,	and	school	officials.	Parents	and	other	persons	who	visit	the	school	are	also	part	of	their	audience.	Situation:	Let	the	students	gather	information	from	the	school	or	local	health	workers	about	how	poor	lifestyle
affects	the	performance	of	the	respiratory	and	circulatory	systems.	The	challenge	for	the	students	involves	dealing	with	this	existing	problem	by	creating	a	poster	that	will	stir	up	the	people’s	consciousness	in	having	a	healthy	lifestyle.	Product:	The	students	will	design	a	wall	poster	or	placard	that	that	will	make	members	of	their	audience	aware	of
how	they	can	effectively	take	care	of	their	respiratory	and	circulatory	systems.	Any	medium	may	be	used	for	their	artwork.	Standards:	The	students	must	be	given	three	(3)	days	to	conceptualize	and	execute	their	ideas	through	poster-making.	Once	the	product	is	finished,	they	must	post	it	in	a	conspicuous	place	such	as	the	canteen	where	everyone
can	see	it.	The	students’	outputs	will	be	assessed	in	accordance	with	the	following	rubric.	22	Poster	Making:	Information	Dissemination	on	How	to	Take	Care	of	the	Respiratory	and	Circulatory	Systems	RUBRIC	CATEGORY	Presentation	4	3	2	1	The	poster	The	poster	The	poster	The	poster	does	clearly	communicates	indirectly	not	sufficiently
communicates	some	of	the	communicates	communicate	the	main	idea	important	ideas	the	idea	and	any	idea	that	and	strongly	and	slightly	hardly	promotes	can	promote	promotes	promotes	awareness	awareness	awareness	awareness	DRAFT	April	29,	2014	Creativity	and	Originality	All	of	the	graphics	used	on	the	poster	reflect	an	exceptional	degree	of
student	ingenuity	in	their	creation.	Most	of	the	graphics	used	on	the	poster	reflect	student	ingenuity	in	their	creation.	The	graphics	were	made	by	the	student	but	were	copied	from	the	designs	or	ideas	of	others.	Accuracy	and	Relevance	of	the	Content	All	graphics	in	the	poster	are	accurate	and	related	to	the	topic.	Most	graphics	in	the	poster	are
accurate	and	related	to	the	topic.	Some	graphics	The	graphics	in	in	the	poster	the	poster	are	are	accurate	neither	accurate	and	related	to	nor	related	to	the	topic.	the	topic.	Required	Elements	The	poster	includes	all	required	elements	as	well	as	additional	information.	All	required	elements	are	included.	Few	required	elements	are	included.	The
graphics	were	not	made	by	the	student.	Required	elements	are	missing.	23	Summary	of	Concepts:		Air	enters	the	body	through	the	nose,	nasal	passages,	and	then	through	windpipe	or	trachea,	which	divides	into	two	branches,	called	bronchial	tubes	or	bronchi.	The	bronchi	subdivide	many	times	inside	the	lungs,	forming	hair-like	tubes	called
bronchioles.	At	the	end	of	the	bronchioles	are	tiny	bubble-like	structures	called	alveoli.		When	you	breathe	in	or	inhale,	the	diaphragm	muscle	contracts.	When	you	breathe	out,	or	exhale,	the	diaphragm	muscle	relaxes.	The	diaphragm	helps	the	air	go	in	and	out	of	the	lungs.		Air	first	enters	your	lungs	and	then	into	the	left	part	of	your	heart.	It	is	then
pumped	by	your	heart	into	the	bloodstream,	all	the	way	through	your	body.	Once	it	reaches	the	cells,	oxygen	processes	the	nutrients	to	release	energy.	Carbon	dioxide	is	the	waste	material	given	off	during	this	process.	The	blood	delivers	carbon	dioxide	into	the	right	portion	of	your	heart,	from	which	it	is	pumped	to	the	lungs.	Carbon	dioxide	leaves
your	body	through	the	lungs	when	you	exhale.	DRAFT	April	29,	2014		The	heart	is	a	hollow	muscular	organ,	about	the	size	of	your	fist,	which	is	located	in	the	center	of	your	chest	between	the	lungs.	It	is	a	double	pump	that	pumps	on	the	left	and	right	sides.	Each	side	is	divided	across	into	two	chambers.	The	top	chamber	is	called	the	atrium.	The
bottom	chamber	is	called	the	ventricle.	The	valve	acts	as	one-way	door,	allowing	blood	to	flow	either	forward	into	the	next	chamber,	or	out	of	the	heart.		Heart	rate	or	pulse	is	the	number	of	times	your	heart	beats	in	a	minute	(BPM	or	beats	per	minute).	When	you	are	resting,	your	heart	rate	slows	down,	as	your	body	does	not	need	as	much	oxygen	as
it	does	when	you	exercise.		Cigarette	smoking	harms	nearly	every	organ	in	the	body,	causing	many	illnesses	and	affecting	health	in	general.	The	negative	effects	of	smoking	on	the	circulatory	system	include	increased	heart	rate	and	blood	pressure,	coronary	heart	disease,	arteriosclerosis,	and	vascular	diseases.	The	respiratory	diseases	caused	by
smoking	are	chronic	bronchitis,	emphysema,	asthma,	cough,	colds,	tuberculosis,	lung	cancer,	and	other	respiratory	infections.		The	best	way	to	prevent	diseases	in	the	respiratory	and	circulatory	systems	is	to	have	a	healthy	lifestyle,	which	includes	balanced	diet,	regular	exercise,	adequate	rest,	proper	hygiene,	and	avoiding	vices	such	as	cigarette
smoking	and	alcohol	drinking.	Circulatory	and	respiratory	disease	can	easily	be	detected	with	regular	health	check-up	and	physical	screening.	24	Answers	to	Summative	Assessment	Answer	the	following	questions	briefly.	1.	The	nutrients	obtained	from	the	food	during	digestion	are	supplied	by	the	circulatory	system	to	the	body.	What	does	the
circulatory	system	distribute	to	the	body	as	it	works	with	the	respiratory	system?	The	circulatory	system	distributes	oxygen	to	the	body	as	it	works	with	the	respiratory	system.	2.	If	solid	and	liquid	wastes	are	removed	from	the	body	through	defecation	and	urination,	what	is	released	by	the	body	as	waste	during	respiration?	Carbon	Dioxide	is	released
by	the	body	as	waste	during	respiration.	3.	What	happens	to	the	diaphragm	when	a	person	breathes	in	or	inhales?	The	diaphragm	contracts	allowing	more	air	in	the	chest	cavity.	DRAFT	April	29,	2014	4.	Why	is	the	human	heart	called	a	double	pump?	The	heart	pumps	on	every	side,	the	left	and	the	right,	to	circulate	the	blood	throughout	the	body.	5.
What	will	happen	if	oxygen	is	not	transported	by	the	blood	to	other	parts	of	the	body?	The	cells	in	our	body	will	not	be	able	to	process	the	nutrients	to	provide	energy	for	the	body	and	they	will	die.	6.	Since	the	valves	act	as	the	doors	of	the	heart,	what	might	happen	if	these	doors	do	not	close?	If	the	valves	of	the	heart	do	not	close,	the	blood	will	flow
backwards.	Blood	will	escape	back	into	the	chambers	rather	than	flowing	forward	through	the	heart	or	into	an	artery.	7.	When	we	breathe	in,	we	inhale	many	gases	present	in	the	air,	including	oxygen.	What	do	you	think	happens	to	the	gases	that	are	not	needed	by	the	body?	These	gases	will	still	pass	from	the	lungs	into	the	blood,	and	circulate
throughout	the	body	8.	You	always	hear	and	see	the	statement,	“Government	Warning:	Cigarette	smoking	is	dangerous	to	your	health.”	How	does	cigarette	smoking	increase	the	risk	of	developing	cardiovascular	diseases?	The	chemicals	in	cigarette	harm	the	blood	cells.	They	can	also	damage	the	function	of	the	heart	and	the	structure	and	function	of
blood	vessels,	thus	increasing	the	risk	of	cardiovascular	diseases.	25	9.	How	does	singing	from	the	diaphragm,	instead	of	throat,	help	improve	the	voice	quality	of	a	singer?	Singing	from	the	diaphragm	supports	proper	breathing	and	avoids	voice	straining	10.	An	old	woman	joined	a	kilometer-dash	sprint	and	felt	very	exhausted	afterwards.	How	did	the
old	woman’s	activity	affect	her	heart	rate?	After	running,	the	woman’s	heart	rate	increased	to	supply	more	oxygen	through	the	blood	to	the	muscles,	since	they	need	more	oxygen	when	they	are	moving.	GLOSSARY	OF	TERMS		Arteriosclerosis	–	a	condition	in	which	there	is	thickening	and	hardening	of	the	arteries		Atrium	–	the	upper	chamber	of	the
heart	that	receives	blood	coming	in	from	the	veins	DRAFT	April	29,	2014		Chamber	-	the	empty	space	of	the	heart	where	blood	is	contained		Chest	Cavity	–	a	hollow	space	in	the	body	enclosed	by	the	ribs	between	the	diaphragm	and	the	neck	and	containing	the	lungs	and	heart		Chronic	Disease	–	any	illness	that	is	prolonged	in	duration,	does	not	often
resolve	suddenly,	and	is	rarely	treated	completely		Coronary	–	relating	to,	or	affecting	the	heart		Diaphragm	–	a	large	flat	muscle	that	separates	the	lungs	from	the	stomach	area	and	that	is	used	in	breathing		Emphysema	–	a	type	of	pulmonary	disease	involving	damage	to	the	airsacs		Pulmonary	–	relating	to,	or	affecting	the	lungs		Pulse	–	the	number	of
times	the	heart	beats	per	minute		Vascular	–	relating	to	the	blood	vessels,	which	includes	the	arteries,	capillaries,	and	veins		Ventricle	–	the	lower	chamber	of	the	heart	that	squeezes	blood	out	into	the	arteries	26	References	Printed	Materials:	Rabago,	L.,	et.al,	(2010).	Functional	Biology	-	Modular	Approach.	2nd	ed.	Philippines:	Vibal	Publishing
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Activity.	[online]	Available	at:	df/heart_rate_monitor_activities/the_heart/the_heart_activity_2.pdf.	[Last	Accessed	October	4,	2013].	Teacher’s	Guide	Suggested	Time	Allotment:	8	to	10	hrs	UNIT	1	Module	2	Heredity:	Inheritance	and	Variation	Content	Standard			Performance	Standard	Genetic	information	is	organized	in	genes	on	chromosomes	Traits
of	organisms	are	inherited	through	different	patterns.	DRAFT	April	29,	2014	Overview	Non-Mendelian	Patterns	of	Inheritance	In	Grade	8,	students	learned	that	cells	divide	to	produce	new	cells	and	meiosis	is	one	of	the	processes	producing	genetic	variations	in	Mendelian	patterns	of	inheritance.	The	inheritance	of	characteristics	is	not	always	as
simple	as	it	is	for	the	characteristics	that	Mendel	studied	in	pea	plants.	In	Mendel’s	experiments	with	pea	plants,	he	found	out	that	one	allele	was	always	dominant	over	the	other.	This	resulted	in	just	two	possible	phenotypes	for	each	characteristic.	This	module	will	focus	on	the	modifications	of	the	Mendelian	principles.	It	is	expected	that	the	students
will	be	able	to	explain	the	different	patterns	of	non-Mendelian	inheritance	and	see	the	difference	between	the	Mendelian	and	non-Mendelian	patterns	of	inheritance.	The	fundamental	role	of	chromosomes	and	genes	in	heredity	and	variations	and	the	role	of	DNA	in	the	transmission	of	traits	will	be	explained.	Key	questions	for	this	module:		How	is	non-
Mendelian	inheritance	different	from	Mendel’s	observations?		What	is	the	role	of	DNA	in	the	transmission	of	traits?	1	Teacher’s	Guide	Answers	to	Pre-Assessment	:	1.	RW	2.	The	right	chain	of	the	DNA	molecule:	G	G	C	A	T	C	C	G	G	3.	1.	OO	–	No	horn	2.	AA	–	One	center	horn	3.	BB	–	two	4.	AB	–	three	horns	horns	In	the	Mendelian	patterns	of
inheritance,	the	effects	of	the	recessive	gene	are	not	observed	when	the	dominant	gene	is	present.	In	this	lesson	the	teacher	should	stress	that	alleles	always	remain	separate	and	distinct	even	in	incomplete	dominance.	A	very	common	error	that	students	may	believe	is	that	alleles	themselves	blend	in	incomplete	dominance.	DRAFT	April	29,	2014
Activity	1	Phenotypes	and	Genotypes	in	Incomplete	Dominance	In	this	activity,	the	students	should	be	able	to	explain	incomplete	dominance.	They	should	illustrate	by	means	of	a	Punnett	square	a	cross	involving	incomplete	dominance	pattern	of	inheritance.	Incomplete	dominance	is	a	pattern	of	inheritance	in	which	neither	gene	is	totally	dominant
over	the	other	resulting	in	an	intermediate	form	of	the	other	two	phenotypes.	Teaching	Tips:	1.	Divide	the	class	into	six	(6)	groups.	Three	(3)	of	the	groups	will	solve	Problem	#1	and	the	other	three	(3)	will	solve	Problem	#2.	2.	Ask	for	a	volunteer	group	to	present	the	solution	to	the	problem	and	discuss	the	probabilities	of	the	genotypes	and
phenotypes	obtained	from	the	cross.	Answers	to	Guide	Questions:		Ask	students	to	answer	the	questions	for	each	of	the	problems	during	the	discussion.	Q1.	Problem	#	1:	Two	types	of	gametes	for	each	parent,	since	their	genotypes	are	RW	&	RW	2	Teacher’s	Guide	Problem	#	2:	One	parent	will	have	one	type	of	gamete	and	the	other	two	types	of
gametes,	since	their	genotypes	are	RR	&	RW.	Q2.	Pink	flowers	Q3.	Problem	#	1	Pink	&	Red	flowers	Problem	#	2	Red,	Pink	&	White	flowers	Q4.	Problem	#	1	RR,	RW,	WW	Problem	#	2	RR,	RW		Emphasize	the	key	concepts	to	the	students.		Include	in	the	discussion	possible	applications	to	plant	breeding.	Key	Concepts	TO	EMPHASIZE:	Incomplete
dominance	is	a	form	of	intermediate	inheritance	in	which	one	allele	for	a	specific	trait	is	not	completely	dominant	over	the	other	allele.	This	results	in	a	third	phenotype	in	which	the	expressed	physical	trait	is	a	combination	of	the	dominant	DRAFT	April	29,	2014	and	recessive	phenotypes.	Now	that	the	students	are	familiar	with	incomplete	dominance,
instruct	the	students	to	proceed	with	the	next	activity	on	codominance	Activity	2	Mystery	Bull	In	this	activity,	students	are	expected	to	solve	problems	demonstrating	codominance	of	traits.	A	good	example	of	codominance	is	roan	fur	in	cattle	as	shown	in	Figure	2.	Cattle	can	be	red	(RR	=	all	red	hairs),	white	(WW	=	all	white	hairs),	or	roan	(RW	=	red
&	white	hairs	together).	Teaching	Tips:		Before	the	activity,	introduce	the	lesson	by	showing	a	red	and	white	shirt	hung	up	on	the	board.		Ask	students,	“If	the	shirts	represent	traits	for	red	and	white,	can	you	mix	them	to	make	pink?”,	“Why	can’t	you	make	pink?”		Ask	about	crossing	a	red	cow	with	a	white	cow.	“Can	you	have	a	pink	cow?”	3	Teacher’s
Guide	Present	a	picture	of	a	cow	to	the	class,	showing	the	phenotype	of	the	cow	with		codominant	trait.	Ask	students	of	other	examples	of	codominant	traits	in	plants.	Note:	It	would	be	better	to	reproduce	a	bigger	copy	of	the	picture	below.	1.	(adapted	from	Grade	8	Learner’s	module	–since	non-Mendelian	is	not	included	in	the	learning	competency)
DRAFT	April	29,	2014	Source:	www.biologycorner.com		Figure	2	Codominance	in	cattle	(Please	include	a	colored	picture	of	a	roan	cow	to	show	the	appearance	of	red	and	white	hair	together)	Assign	additional	reading	from	the	given	link:	Link:	Answers	to	Guide	Questions:	Q5.	Yes	Cow	1	will	have	red	calves;	Cow	2	will	have	roan	calves;	Cow	3	will
have	red	and	roan	calves.	Q6.	Yes	Q7.	Student	answers	should	be	based	on	the	Punnett	square	they	have	already	prepared	in	their	activity.	Q8.	Students	may	give	varied	answers.	Q9.	Students	may	give	varied	answers.	Possible	answer:	Animal	breeders	can	cross	breed	animals	in	order	for	them	to	get	the	desired	traits	that	will	improve	livestock	in
terms	of	meat	quality	and	milk	production.		Point	out	that	solving	problems	involving	non-Mendelian	inheritance	makes	you	realize	that	there	are	no	absolutes	in	real	life.	Codominance	is	the	result	of	two	alleles	sharing	4	Teacher’s	Guide	their	territory	equally,	so	no	color	is	dominant;	they	simply	share	traits,	representing	their	color.	In	cows,	red	and
white	do	not	combine	to	make	pink;	instead,	roan	is	produced.	Remember,	codominance	is	all	about	sharing	space	and	being	independent.	Key	Concepts	TO	EMPHASIZE:	In	codominance	both	alleles	are	expressed	equally	in	the	phenotype	of	the	heterozygote.	For	example,	red	cows	crossed	with	white	cows	will	have	offspring	that	are	roan	cows.	Roan
refers	to	cows	with	red	hair	and	white	blotches.	Many	genes	have	multiple	(more	than	two)	alleles.	An	example	is	ABO	blood	type	in	humans.	Activity	3	What’s	your	blood	type?	DRAFT	April	29,	2014	In	this	activity,	the	students	will	determine	all	possible	combinations	of	genes	for	a	blood	type	that	a	person	might	have	and	predict	gene	combinations
expected	in	offspring	based	on	the	genes	carried	in	male	and	female	gametes.	Teaching	tips:	Note:	Assign	students	to	know	their	blood	types	beforehand.	If	the	blood	type	is	unknown,	ask	them	to	just	select	any	blood	type	they	want.		Start	by	dividing	the	class	into	four	groups.	Assign	a	student	per	group	to	make	a	record	of	the	different	blood	types
of	the	group	members	and	prepare	a	tally	using	the	given	table.	A	B	AB	O	Frequency		Ask	the	assigned	students	to	consolidate	the	data.		Ask	the	following	questions:	1.	Which	blood	type	frequently	appeared	among	you?	2.	Do	you	know	how	blood	types	are	inherited?	5	Teacher’s	Guide		Direct	students	to	work	on	the	activity	and	find	out	the	answers
to	the	questions.	Answers	to	the	table:	Completed	table.	The	first	table	will	be	answered	by	group.	Mother’s	Blood	Type	Father’s	Blood	Type	Child’s	Blood	Type	A	A,	B,	AB,	or	O	A	B	A	or	AB	AB	AB	A,	B,	AB,	or	O	B	O	A,	B	or	O	O	Completed	table.	The	second	table	will	be	done	individually.	Possible	alleles	from	Father	A	B	DRAFT	April	29,	2014	A
Possible	alleles	B	from	Mother	O	IA	IA	O	;	Type	A	;	Type	AB	IA	IA	,	ii;	Type	A&	O	B	B	;	Type	AB	I	I	;	Type	B	IB	IB,	ii;	Type	B	&	O	IA	IA,	ii;	Type	A&O	IB	IB,	ii;	Type	B	&	ii;	Type	O	IA	IA	IB	IB	O	Answers	to	Guide	Questions:	Q10.	AB,	B,	A,	O	Q11.	A,	B,	AB	Q12	.	B,	O	Key	Concepts	TO	EMPHASIZE:		In	humans,	there	are	four	blood	types	(phenotypes):	A,	B,
AB,	O.				Blood	type	is	controlled	by	three	alleles:	A,	B,	O.	O	is	recessive,	two	O	alleles	must	be	present	for	a	person	to	have	type	O	blood.	A	and	B	are	codominant.	If	a	person	receives	an	A	allele	and	a	B	allele,	their	blood	type	is	type	AB.	The	inheritance	of	some	characters	does	not	strictly	follow	Mendel’s	Law	of	Independent	Assortment.	There	are
many	traits	that	are	inherited	together	more	frequently.	For	example,	the	6	Teacher’s	Guide	expression	of	certain	traits	depends	on	whether	one	is	male	or	female.	Apparently,	the	expression	of	the	traits	is	determined	by	or	related	to	one’s	sex.	Activity	4	Boy	or	Girl	?	In	this	activity,	students	will	determine	the	probability	of	having	male	or	female
gender	by	illustrating	the	prediction	using	a	Punnett	square.		Reproduce	an	enlarged	version	of	Figure	3	&	4.		Ask	a	student	volunteer	to	explain	what	the	figure	is	all	about.	Male	XY	Female	XX	Sex	chromosomes	DRAFT	April	29,	2014		Meiosis		Gametes	X	X	X	Y		Figure	3.	Gamete	formation	involving	only	sex	chromosome	Parent	Male	XY	Female	XX
Gametes	X	X	X	Y	Fertilization	Zygote	Female	XX	Male	XY	Female	XX	Male	XY	Figure	4.	Sex	determination	7	Teacher’s	Guide		Ask	the	students	to	work	on	the	activity	to	help	them	understand	the	determination	of	sex.	Answers	to	Guide	Questions:	Q	13.	Male	Q	14.	X	bearing	sperm	Q15.	50%	Q16.	X	chromosome	Q17.	Y	chromosome	Q18.
Environmental	factors,	such	as	age	of	mother	that	may	lead	to	nondisjunction	(Trisomy	21),	Aneuploidy	where	there	is	an	excess	or	lack	of	X	or	Y	chromosome	and	DRAFT	April	29,	2014	genital	development	during	conception,	and	the	social	interactions	after	birth	may	contribute	to	a	certain	degree	to	the	expression	of	human	sexuality.	Key	Concepts	
Males	have	44	body	chromosomes	and	two	sex	chromosomes	X	and	Y.	The	males	determine	the	sex	of	their	children.	Females	have	44	body	chromosomes	and	two	sex	chromosomes,	both	X.	The	total	number	in	each	cell	of	an	individual	is	46	or	23	pairs	of	chromosomes.	These	chromosomes	contain	the	genes,	which	are	the	factors	of	heredity.	This
section	discusses	three	kinds	of	sex-related	inheritance,	namely,	sex-limited,	sexinfluenced	and	sex-linked.	Activity	5	When	Gender	Matters	This	activity	diagrams	a	cross	involving	sex-linked	genes.	The	teacher	points	out	that	when	a	gene	controlling	a	trait	is	located	in	the	sex	chromosomes,	the	trait	is	said	to	be	sexlinked.	This	is	a	term	generally
used	with	traits	the	genes	of	which	are	found	in	the	Xchromosomes.	Y-linked	traits	are	often	called	holandric	traits.	8	Teacher’s	Guide	Figure	5.	Sex-linked	Genes	Source:	www.mun.ca		Provide	other	examples	of	sex-linked	traits	by	showing	pictures.		Use	Table	3	to	show	inheritance	of	sex-linked	traits.	Table	3	Genotypes	and	phenotypes	of	color
blindness	in	humans	Genotype	Phenotype	1.	X	X	Normal	female	2.	X	XC	Normal	female,	carrier	of	the	gene	3.	XC	XC	Color-blind	female	4.	X	Y	Normal	male	5.	XC	Y	Color-blind	male	DRAFT	April	29,	2014	Instruct	students	to	work	on	the	activity	to	solve	problems	related	to	sex-linked		traits	and	calculate	expected	genotypic	and	phenotypic	ratios.
Answers	to	Guide	Questions:	Q19	.	XC	Y	Q20.	X	XC	Q21.	50%	Q22.	50%	Q23.	50%	Key	concepts	TO	EMPHASIZE:		Sex-linked	traits	are	inherited	through	the	X	chromosomes.		Males	have	only	one	X	chromosome.	Thus,	if	they	inherit	the	affected	X,	they	will	have	the	disorder.		Females	have	two	X	chromosomes.	Therefore,	they	can	inherit/carry	the
trait	without	being	affected	if	it	acts	in	a	recessive	manner.	9	Teacher’s	Guide	Ask	students	the	following	questions	to	introduce	the	next	topic:	Have	you	seen	a	bald	man?	What	about	a	bald	woman?	It	appears	that	gender	matters	for	the	other	kinds	of	traits	as	well.	Sex-limited	Traits	Sex	limited	traits	are	generally	autosomal,	which	means	that	they
are	not	found	on	the	X	or	Y	chromosomes.	The	genes	for	these	traits	behave	exactly	the	same	way	that	any	autosomal	gene	behaves.	The	difference	here	comes	in	the	expression	of	the	genes	in	the	phenotype	of	the	individual.	Sex-limited	traits	are	expressed	in	only	one	gender.	In	cattle,	for	instance,	lactation	is	expressed	in	females	but	never	in
males.	Both	male	and	female	cattle	however	possess	a	gene	pair	for	lactation.	The	gene	for	lactation	(L)	is	dominant	over	the	non-lactating	gene(l).	Table	4	shows	the	genotypes	and	phenotypes	of	the	gene	for	lactation.	These	genes	are	carried	by	both	males	and	females,	but	it	is	only	expressed	in	females.	Have	you	noticed	DRAFT	April	29,	2014	that
in	female	cattle,	if	at	least	one	gene	pair	is	for	lactation	(L),	the	female	produces	milk?	In	male	cattle,	it	does	not	matter	if	they	possess	one	or	two	genes	for	lactation.	They	never	produce	milk.		Use	Table	4	to	show	the	genotypes	and	phenotypes	of	the	gene	for	lactation.		Emphasize	to	the	students	that	these	genes	are	carried	by	both	males	and
females,	but	it	is	only	expressed	in	females.	Table	4.	Expression	of	Lactation	in	Cattle	Female	Genotypes	Female	Phenotypes	XXLL	Female	lactating	XXLl	Female	lactating	XXII	Female	not	lactating	Male	Genotypes	Male	Phenotypes	XYLL	Male	not	lactating	XYLI	Male	not	lactating	XYII	Male	not	lactating	Source:	Functional	Biology	Modular	Approach,
Second	edition	10	Teacher’s	Guide	Answers	to	Guide	Questions:	Q24.	Other	examples	of	sex-limited	traits:	fanlike	tail	feather	in	peacocks	that	is	never	expressed	in	peahens	and	horns	that	are	exclusively	found	in	males	of	certain	sheep	species.	Sex-influenced	Traits	Sex-influenced	traits	are	also	autosomal.	Again,	what	makes	these	traits	unusual	is
the	way	they	are	expressed	phenotypically.	In	this	case,	the	difference	is	in	the	ways	the	two	genders	express	the	genes.	One	classic	example	of	a	sex	influenced	trait	is	pattern	of	baldness	in	humans,	though	the	condition	is	not	restricted	to	males.	This	gene	has	two	alleles,	“bald”	and	“non-bald”.	The	behaviors	of	the	products	of	these	genes	are
highly	influenced	by	the	hormones	in	the	DRAFT	April	29,	2014	individual,	particularly	by	the	hormone	testosterone.	All	humans	have	testosterone,	but	males	have	much	higher	levels	of	this	hormone	than	females	do.	The	result	is	that,	in	males,	the	baldness	allele	behaves	like	a	dominant	allele,	while	in	females	it	behaves	like	a	recessive	allele.
Teaching	Tips:		Use	Table	5	to	explain	sex-influenced	traits.		Assign	students	to	prepare	a	family	tree.		Trace	the	inheritance	of	baldness	in	their	family.		Direct	students	to	go	over	the	readings	in	the	Learners’	module	to	help	them	understand	better	the	inheritance	of	baldness		Emphasize	the	difference	between	sex-limited	and	sex-influenced	traits.	11
Teacher’s	Guide	Table	5.	Expression	of	Baldness	Pattern	in	Humans	Male	Genotypes	Male	Phenotypes	XYBB	Male	bald	XYBb	Male	bald	XXbb	Male	nonbald	Female	Genotypes	Female	Phenotypes	XXBB	Female	bald	XXBb	Female	nonbald	XXbb	Female	nonbald	Source:	Functional	Biology	Modular	Approach,	Second	edition	Answers	to	Guide	Questions:
DRAFT	April	29,	2014	Xb	Q25.	Yb	Genotypic	ratio:	1XXBb:	1XYBb	XB	XB	Q26.	XXBb	XYBb	XXBb	XYBb	Phenotypic	ratio:	1	female	non	bald:	1	male	bald	Sex-limited	and	sex-influenced	traits	are	similar	in	that	their	expression	depends	on	whether	the	person	is	male	or	female.	Q27.	Sex-limited	traits	are	exclusively	in	one	sex	and	never	in	the	opposite
sex.	Sex-	influenced	traits	are	expressed	in	both	males	and	females,	only	more	frequently	in	one	sex	than	in	the	other.	Key	Concepts	TO	EMPHASIZE	:		Sex-limited	traits	are	those	that	are	expressed	exclusively	in	one	sex.		Sex-influenced	traits	are	expressed	in	both	sexes	but	more	frequently	in	one	than	in	the	other	sex.	12	Teacher’s	Guide	Try	this
(optional)	Answers	to	the	questions:	1.	Key	for	the	trait.	Mother:	XH=	XH	X	H	Father	Xh	=	Xh	Y	A.	Illustrate	using	a	Punnett	square	the	probability	that	their	children	will	have	the	disease.	XH	Xh	Y	XH	XH	Yh	XH	Y	XH	Yh	XH	Y	Q28.	Man	:	Xh	Y	,	:	.	Female	:	XH	X	H	Q29.	Yes	DRAFT	April	29,	2014	Q30.100%	of	the	female	will	be	carriers	of	the	disease.
All	males	will	be	haemophiliacs.		If	the	genotype	of	the	father	is	IA	i	and	mother	is	ii,	it	is	possible	for	them	to	have	children	with	blood	type	A	and	O.	Refer	to	the	Punnett	square.	IA	i	i	i	IA	i	ii	IA	i	ii	Q31.	Blood	type	A	and	blood	type	O	Q32.	Out	of	every	child	conceived,	there	will	be	50%	chance	that	the	child	will	have	blood	type	A	and	50%	blood	type
O.		Connect	the	lesson	to	the	chromosome	and	the	inherited	trait	that	genes	produce.	Instruct	the	students	to	perform	an	activity	that	will	help	them	understand	some	important	concepts	in	DNA	structure.	13	Teacher’s	Guide	Activity	6	DNA	Modeling	In	this	activity,	the	students	should	be	able	to	describe	the	composition	and	structure	of	DNA.	The
students	should	be	able	to	manipulate	the	nucleotides	(basic	building	blocks)	of	DNA	and	get	a	feel	of	how	the	molecule	is	produced.	Teaching	Tips		Assign	students	to	read	in	advance	about	DNA	structure.		Ask	each	group	to	bring	the	materials	necessary	for	the	activity.		Reproduce	the	template	of	the	nitrogen	bases	a	day	before	the	activity.	
Prepare	a	diagram	of	the	DNA	structure.		Create	your	own	model	of	the	DNA	following	the	same	procedure	in	the	activity	sheet	of	the	students.	The	model	will	be	shown	to	the	students	to	give	them	concrete	example	of	what	they	will	do.	DRAFT	April	29,	2014		Divide	the	students	into	6	groups.		Review	the	hereditary	traits	that	were	passed	from	the
parents	to	their	offspring	and	ask	the	students:	“What	do	you	think	is	responsible	for	the	formation	of	such	traits?	“		Summarize	individual	responses	and	relate	the	ideas	of	students	of	what	the	DNA	is.	Answers	to	Guide	Questions:	Q33.	Sugar	and	phosphate	Q34.	Base	Q35.	Adenine,	thymine,	cytosine,	guanine	Q36.	Yes,	adenine	can	only	pair	with
thymine	because	of	their	chemical	structures.	Q37.	Yes,	guanine	can	only	pair	with	cytosine	because	of	their	chemical	structures.	Q38.	Sugar	and	phosphate;	nitrogen	bases	Key	Concepts	TO	EMPHASIZE:	DNA	is	composed	of	chains	of	nucleotides	built	on	a	sugar	and	phosphate	backbone	and	wrapped	around	each	other	in	the	form	of	a	double	helix.
The	backbone	supports	four	bases:	guanine,	cytosine,	adenine,	and	thymine.	Guanine	and	cytosine	are	complementary,	always	appearing	opposite	each	other	on	the	helix,	as	are	adenine	and	thymine.	This	is	critical	in	the	reproduction	of	the	genetic	material,	as	it	allows	a	strand	to	divide	and	copy	itself,	since	it	only	needs	half	of	the	material	in	the
helix	to	duplicate	successfully.	14	Teacher’s	Guide	Summary		Many	characteristics	have	more	complex	inheritance	patterns	than	those	studied	by	Mendel.	They	are	associated	with	phenomena	such	as	codominance,	incomplete	dominance,	multiple	alleles,	and	sex-linked	traits.		Codominance	occurs	when	both	alleles	are	expressed	equally	in	the
phenotype	of	the	heterozygote.		Incomplete	dominance	occurs	when	the	phenotype	of	the	offspring	is	somewhere	in	between	the	phenotypes	of	both	parents;	a	completely	dominant	allele	does	not	occur.		Many	genes	have	multiple	(more	than	two)	alleles.	An	example	is	ABO	blood	type	in	humans.	There	are	three	common	alleles	for	the	gene	that
controls	this	DRAFT	April	29,	2014	characteristic.	The	alleles	IA	and	IB	are	dominant	over	i.		In	humans,	XX	chromosomes	determine	femaleness	and	XY	determine	maleness.		A	sex-linked	trait	is	based	on	the	X	chromosome.	Females	have	two	X	chromosomes;	they	can	inherit	or	carry	the	trait	without	being	affected	if	it	acts	in	a	recessive	manner.	
Sex-limited	traits	are	those	that	are	expressed	exclusively	in	one	sex.		Sex-influenced	traits	are	expressed	in	both	sexes	but	more	frequently	in	one	than	in	the	other	sex.		Genes	are	located	in	the	chromosomes.		DNA	contains	the	information	needed	to	form	and	control	the	physical	make-up	and	chemical	processes	of	an	organism.		DNA	is	a	double-
stranded	helix	made	up	of	repeating	units	of	nucleotides.		A	nucleotide	is	composed	of	the	following:	sugar	and	phosphate	molecules,	and	nitrogeneous	base.	The	base	can	either	be	adenine,	guanine,	thymine,	and	cytosine.	15	Teacher’s	Guide	Glossary		Allele	–	a	different	form	of	a	gene	that	controls	a	certain	trait.		Codominance	–	two	dominant	alleles
of	a	contrasting	pair	fully	expressed	at	the	same	time	in	the	heterozygous	individual.		Incomplete	dominance	-	occurs	when	the	phenotype	of	the	offspring	is	somewhere	in	between	the	phenotypes	of	both	parents;	a	completely	dominant	allele	does	not	occur.		Multiple	Alleles	–	when	more	than	two	alleles	control	the	inheritance	of	a	character.		Sex-
influenced	traits	–	are	expressed	in	both	sexes	but	more	frequently	in	one	sex	than	in	the	other.		Sex-limited	traits	that	are	expressed	exclusively	in	one	sex	of	the	species.		Sex-linked	traits	–	traits	that	are	controlled	by	genes	located	on	the	same	sex	chromosome.	DRAFT	April	29,	2014		DNA	-	deoxyribonucleic	acid		Punnett	square	–	the	method	by
which	one	can	determine	the	possible	genotypes	and	phenotypes	when	two	parents	are	crossed		Antigen	-	A	substance	that	when	introduced	into	the	body	stimulates	the	production	of	an	antibody		Gamete	-	are	reproductive	cells	that	unite	during	sexual	reproduction	to	form	a	new	cell	called	a	zygote.	16	Teacher’s	Guide	Summative	Assessment	(For
end	of	module)	Answers	to	questions	1.	R	R	r	Rr	Rr	r	Rr	Rr	Genotypic	ratio:	Rr	100%	Phenotypic	ratio:	100%	pink	2.	A	third	phenotype	results	when	traits	are	inherited	in	incomplete	dominance.	3.	r	r	DRAFT	April	29,	2014	r	rr	rr	r	rr	rr	F2	Phenotypic	ratio	:100%	white	4.	Co-	dominance	5.	B	B	W	BW	BW	W	BW	BW	Phenotype:	checkered	17	Teacher’s
Guide	Answer	key	Summative	Assessment	(for	end	of	the	unit)	Knowledge:	1.	One	chain	of	a	DNA	molecule	has	a	nucleotide	sequence	C,	C,	G,	C,	T.	What	is	the	sequence	of	the	nucleotides	on	its	partner	chain?	GGCGA	Understanding:	2.	Predict	the	phenotypic	ratios	of	offspring	when	a	homozygous	white	cow	is	crossed	with	a	roan	bull.	Illustrate
using	a	Punnett	square.	W	W	R	RW	RW	W	WW	WW	Process	skills	DRAFT	April	29,	2014	3.	In	fruit	flies,	humans	and	other	mammals,	sex	is	determined	by	an	X-Y	system.	However,	many	organisms	do	not	have	the	X-Y	system	of	sex	determination.	For	example,	birds	have	a	Z-W	system.	Male	birds	are	ZZ,	where	as	females	are	ZW.	In	chickens,	barred
feathers	(ZB)	are	dominant	over	nonbarred	feathers	(Zb).	a.	Draw	a	Punnett	square	that	shows	the	results	of	a	cross	between	a	barred	female	and	a	nonbarred	male.	ZB	W	Zb	Z	B	Zb	Zb	W	Zb	Z	B	Zb	Zb	W	b.	What	is	the	probability	that	the	offspring	will	be:	i.	Barred	females?	none	ii.	Nonbarred	females?	50%	iii.	Barred	males?	50%	iv.	Nonbarred
males?	None	4.	A.	phosphate	B.	base	C.	sugar	5.	Blood	type	Gene	Pairs	A	AA,AO	B	BB,BO	AB	AB	O	OO	18	Teacher’s	Guide	References:	PRINTED	Campbell,	N.et.al.	(2009).	Biology	(8th	ed.).	Pearson	Education,	Inc.	Rabago,	L.	et.al.	(2010).Functional	Biology:	Modular	Approach.	Vibal	Publishing	House,	Inc.	Mader	(2009).	Essentials	of	Biology	(2nd
ed.).	Mcgraw	Hill	Companies,	Inc.	University	of	the	Philippines	National	Institute	for	Science	&	Mathematics	Education	Development	2000.	Sourcebook	on	Practical	Work	for	Teachers:	High	school	biology	(Vol.	2).	Q.C.	DepEd.	(2009).	Biology	Science	and	Technology	Textbook	for	second	year,	Book	Media	DRAFT	April	29,	2014	Press,	Inc.	Electronic
Sources	LRMDS	Project	EASE	Module	APEX	19	Teacher’s	Guide	DRAFT	April	29,	2014	Figure	7	Basic	Subunits	of	DNA	Reference:	DNA	Paper	Model	Activity	20	UNIT	1	Module	3	Suggested	Time	Allotment:	4	to	5	hrs	Biodiversity	and	Evolution	Overview	Causes	of	Species	Extinction	In	Grade	8,	the	students	learned	about	the	concept	of	species	and
classification	of	organisms	using	the	hierarchical	taxonomic	system	and	the	advantage	of	high	biodiversity	in	maintaining	the	stability	of	an	ecosystem.	In	Grade	9,	the	students	will	explain	the	importance	of	biodiversity,	find	out	how	changes	in	DRAFT	April	29,	2014	the	environment	may	affect	species	extinction	and	relate	species	extinction	to	the
failure	of	populations	of	organisms	to	adapt	to	abrupt	changes	in	the	environment.	In	any	ecosystem,	organisms	need	a	balanced	environment.	A	balanced	ecosystem	is	one	in	which	all	living	things	are	interacting	successfully,	in	an	environment	where	even	non-living	things	are	adequately	present	in	order	to	sustain	life.	If	any	part	of	the	ecosystem	is
disturbed,	other	parts	will	also	be	disturbed.	What	happens	to	a	community	when	its	species	diversity	is	reduced?	Does	loss	of	biodiversity	affect	an	ecosystem’s	ability	to	sustain	the	species	that	remain	or	to	perform	certain	functions	that	may	contribute	to	the	needs	of	that	ecosystem?	This	module	will	help	students	find	answers	to	these	questions.	In
this	module,	the	students	are	expected	to:	1.	Relate	species	extinction	to	the	failure	of	populations	of	organisms	to	adapt	to	abrupt	changes	in	the	environment.		Explain	the	importance	of	biological	diversity.		Find	out	how	changes	in	the	environment	can	affect	species	extinction.		Distinguish	environmental	changes	that	may	result	in	the	loss	of	the
species.	2.	Make	a	multimedia	presentation	of	a	timeline	of	extinction	of	representative	microorganisms,	plants,	and	animals	1	Key	Questions:			What	causes	species	extinction?	How	can	changes	in	the	environment	affect	species	extinction?	Answers	to	Pre-assessment:	A.	1.	Hunting	and	trapping	2.	Taking	animals	for	profit	3.	Destruction	of	habitat	4.
Pollution	DRAFT	April	29,	2014	5.	Overharvesting	B.	1.	water	lily	2.	Varied	answers:	Loss	of	habitat,	lack	of	food,	disease,	environmental	factors	Different	parts	of	the	ecosystem	interact	with	one	another.	Changes	to	one	part	affect	other	parts.	When	all	the	members	of	a	species	die,	that	species’	place	in	the	ecosystem	is	gone	forever.	In	this	module
the	students	will	study	the	various	threats	that	are	considered	causes	of	the	loss	of	biodiversity.	Activity	1	Index	of	Diversity	In	this	activity,	the	students	should	be	able	to	measure	species	distribution	using	mathematical	way	of	expressing	the	amount	of	biodiversity	and	species	distribution	in	a	community.	Teaching	Tips:	2	1.	Introduce	the	lesson	with
a	string	or	yarn	exercise.	Assign	the	students	to	bring	a	ball	of	string	or	yarn.	2.	Select	or	ask	for	15	volunteers.	Instruct	students	to	choose	from	the	environment,	anything	they	would	like	to	be,	e.g.	grass,	wind,	flower,	soil,	earthworm,	etc.	Choices	should	be	different	from	each	other.	3.	Ask	students	to	write	their	choices	in	a	5	inch.	x	8	inch.	size	of
paper	and	clip	or	tape	it	in	front	of	their	chest.	Let	them	form	a	circle.	4.	Instruct	one	student	to	start	off	by	holding	on	to	one	end	of	the	string	and	passing	the	ball	to	another	student	in	the	circle	with	whom	the	student	can	be	“related”	and	explain	the	significance	of	that	part.	For	example,	the	“bird”	student	holds	the	end	of	the	string.	That	student
passes	it	to	the	“earthworm”	DRAFT	April	29,	2014	student	and	says,	“	I	am	a	bird	that	eats	the	earthworm.”	5.	Remind	students	to	continue	making	connections	and	follow	the	same	procedure	until	everyone	has	participated	and	the	yarn	is	intertwined	into	a	web.	6.	Act	as	the	agent	of	destruction,	by	cutting	the	connections	inside	the	circle	while
describing	the	destruction	of	each	link.	Continue	to	cut	connection	until	the	web	is	destroyed.	7.	Ask	students	the	following	questions:		What	does	the	exercise	illustrate?		What	is	the	message?	8.	Relate	students’	answers	to	the	first	activity.	9.	Divide	the	students	into	6	groups	or	add	more	groups	depending	on	the	number	of	students	in	your	class.	10.
Inspect	the	area	where	the	students	are	expected	to	do	the	activity	since	this	is	to	be	done	outside	the	classroom.	If	you	think,	the	school	grounds	have	3	very	limited	species	of	plants,	you	can	prepare	a	species	map	of	a	community	in	your	area	that	may	indicate	species	distribution.	11.	Make	sure	that	the	students	are	properly	oriented	about	the
procedure	of	the	activity.	Answers	to	Guide	Questions:	Q	1.	Vacant	lots	would	have	a	low	I.D.	since	there	are	fewer	species	distribution	and	the	grass	lawn	would	also	have	a	low	I.D.	The	tree	I.D.	might	also	have	a	low	I.D.	Communities	with	many	different	species	have	a	high	I.D.	Q	2.	Communities	with	many	different	species	have	a	high	index	of
diversity,	this	will	enable	the	communities	to	withstand	environmental	changes	better	than	communities	with	only	a	few	species	or	with	low	index	of	diversity.	DRAFT	April	29,	2014	Key	Concepts	TO	EMPHASIZE:			Population	pertains	to	the	number	of	organisms	of	the	same	species	living	in	a	certain	place.		Biodiversity	refers	to	the	variety	of	life	in
an	area.		Communities	with	many	different	species	(a	high	index	of	diversity)	will	be	able	to	withstand	environmental	changes	better	than	communities	with	only	a	few	species	(a	low	index	of	diversity).	Use	the	given	statements	to	introduce	the	next	activity.	Get	student	responses	to	the	question.	In	a	balanced	ecosystem,	organisms	need	a	balanced
environment.	A	change	in	population	sizes	may	be	due	to	factors	affecting	the	environment.	Why	is	it	that	populations	do	not	increase	without	end?	Activity	2	Measuring	Population	Density	4	In	this	activity,	the	students	will	understand	changes	in	population,	factors	affecting	population	growth	and	size	and	learn	about	the	needs	and	characteristics	of
a	population.	Teaching	Tips:	1.	Start	the	lesson	with	a	picture	analysis	activity	or	show	a	video	about	Philippine	biodiversity.	2.	Show	different	pictures	of	populations	of	different	species	of	animals	or	plants	which	are	considered	to	be	endangered.	If	you	choose	to	show	a	video	about	Philippine	biodiversity,	you	may	download	from	YOU	TUBE	and
show	it	to	the	students.	3.	You	may	also	present	“TRIVIA	ON	PHILIPPINE	BIODIVERSITY”	(Get	this	information	from	Haribon	Trivia	on	Philippine	Biodiversity,	2005)	DRAFT	April	29,	2014	4.	Relate	this	to	the	lesson	by	asking	the	following	questions:		What	brings	about	changes	in	the	population?		Can	environmental	factors	affect	the	population
growth	and	size?		Predict	what	will	happen	to	these	populations	of	species	if	the	environment	is	not	favorable	for	their	survival.	5.	Divide	the	students	into	6	groups	or	add	more	groups	depending	on	the	number	of	students	in	your	class.	6.	Remind	the	students	to	read	the	procedure	of	the	activity.	7.	Ask	for	some	volunteer	groups	to	present	and
discuss	their	output.	Answers	to	Guide	Questions:	Q	3.	The	Bermuda	grass	population	is	the	largest	then	the	lily	population.	The	clover	population	has	the	least	number.	Q	4.	The	Bermuda	grass	population	has	the	greatest	density.	Q	5.	Answers	may	include:	availability	of	sunlight,	nutrients,	or	water;	presence	of	other	organisms	that	feed	on	the
plants;	the	space	available	to	each	individual	plant.	Q	6.	Answers	may	vary.	Any	change	in	the	factors	listed	in	question	5	could	lead	to	change	in	population	density.	5	Q	7.	Population	density	is	based	on	the	relationship	between	the	needs	of	individual	species	and	a	complex	mix	of	limiting	factors.	Differences	might	point	to	potential	problems	such	as
pollutants	or	disease.	Populations	can	be	of	the	same	size,	but	they	may	have	different	densities.	When	we	consider	the	number	of	individuals	per	unit	area,	we	are	referring	to	the	density	of	the	population.	Differences	in	population	density	in	any	community	may	be	attributed	to	many	factors.	Population	sizes	change	when	new	members	move	into	the
ecosystem.	They	decrease	when	members	move	out	of	an	ecosystem.	The	birth	rate	and	death	rates	can	also	affect	a	population’s	size.	Anything	that	limits	the	size	of	a	population	like	certain	environmental	conditions	are	called	limiting	factors.	Limiting	factors	keep	a	population	from	increasing	in	size	and	help	balance	an	ecosystem.	Examples	of
limiting	factors	are	the	availability	of	food,	water,	and	living	DRAFT	April	29,	2014	conditions.	Light,	temperature	and	soil	nutrients	are	also	limiting	factors	because	they	help	determine	the	types	of	organisms	that	can	live	in	an	ecosystem.	The	maximum	population	size	an	environment	can	support	is	called	its	carrying	capacity.	If	the	population	size
rises	above	the	carrying	capacity,	organisms	die	because	they	cannot	meet	all	their	needs.	Q	8.	Limiting	factors	are	often	related	to	population	density.	The	greater	the	population	density,	the	greater	the	effect	limiting	factors	have	on	a	population.	For	example,	plants	may	be	a	limiting	factor	to	herbivores.	If	the	population	of	herbivores	is	so	dense,
there	may	not	be	enough	food	for	each	of	them.	Key	Concepts	TO	EMPHASIZE:		Population	sizes	vary	among	organisms.	They	change	with	the	number	of	births	and	when	they	move	into	an	ecosystem.	They	also	change	when	members	die	or	move	out	of	an	ecosystem.		Limiting	factors	are	environmental	conditions	that	keep	a	population	from
increasing	in	size	and	help	balance	ecosystems.		The	carrying	capacity	is	affected	by	changes	in	the	environment.	Life	depends	on	life.	Animals	can	not	exist	without	green	plants.	Living	things	create	niches	for	other	living	things.	But	what	happens	if	the	living	conditions	of	6	these	organisms	are	not	ideal	for	their	survival?	What	do	you	think	are	the
major	causes	of	species	extinction?	Activity	3	Endangered	but	not	Extinct…yet	This	activity	is	a	simulation	designed	to	show	that	habitat	destruction	can	be	a	factor	causing	species	extinction.	This	activity	is	best	done	outdoors	but	it	can	also	be	done	as	a	classroom	activity.	Teaching	Tips:	1.	Introduce	the	lesson	with	a	Species	Charade	Game.	2.
Prepare	a	list	of	endangered	species,	threatened	species,	extinct	species.	Write	their	names	in	small	pieces	of	paper	and	place	it	in	a	small	box.	DRAFT	April	29,	2014	3.	Ask	one	student	to	pick	a	piece	of	paper	without	looking	and	pretend	to	be	the	animal	written	on	it.	The	rest	of	the	students	guess	what	it	is.	4.	Continue	the	game	until	you	have
about	six	students	doing	the	act.	5.	Relate	the	activity	to	the	lesson.	6.	Remind	the	students	to	read	the	procedure	of	the	activity.	7.	A	day	before	the	activity,	inspect	the	area	where	the	students	are	supposed	to	work.	8.	Divide	the	students	into	six	groups	or	add	more	groups	depending	on	the	number	of	students	in	your	class.	9.	Ask	for	some
volunteer	groups	to	present	and	discuss	their	output.	10.	Prepare	a	handout	of	the	Extinction	Simulation	Data	table.	Make	copies	for	your	students.	EXTINCTION	SIMULATION	DATA	TABLE	Round	1	2	3	No.	of	grasshopper	toothpick	at	the	start	of	round	No.	of	grasshopper	toothpick	during	the	round	No.	of	grasshopper	toothpick	at	the	end	of	round
No.	of	grasshopper	toothpick	scattered	100	N/A	Answers	to	Guide	Questions:	7	Q	9.	Answers	may	vary:	the	number	was	reduced	or	the	number	became	steady.	Q	10	Answers	may	vary:	there	were	different	kinds	of	grass	in	each	circle,	the	backgrounds	were	different,	the	“hunters”	were	different.	Q11.	Limiting	factors	in	the	environment;	biotic	and



abiotic	factors.	Q12	Answers	may	vary:	Habitat	destruction	will	lead	to	the	reduction	of	grasshopper	population	and	eventually	they	will	die.	Q	13.	Answers	may	vary:	Conduct	a	research	using	the	scientific	research	process.	.	When	a	species’	population	becomes	so	low	that	only	a	few	remain,	that	species	is	considered	endangered	and	will	possibly
become	extinct.	In	the	DRAFT	April	29,	2014	Philippines,	some	terrestrial	species	like	the	tamaraw	in	Mindoro,	mouse	deer	in	Palawan,	Philippine	deer,	Monkey-eating	eagle,	and	aquatic	species	like	the	dugong	found	in	Negros,	Batangas,	and	Leyte	are	in	danger	of	extinction.	Sometimes,	there	is	a	particular	species	that	declines	so	fast	that	it
becomes	endangered	and	is	said	to	be	threatened.	In	a	study	conducted	by	field	biologist	on	population	size	and	distribution	of	Philippine	fauna,	they	reported	that	as	of	1991,	89	species	of	birds,	44	species	of	mammals	and	eight	species	of	reptiles	are	internationally	recognized	as	threatened.	These	include	also	the	Philippine	Eagle	or	Monkey-eating
Eagle	in	the	list	of	Philippine	Endangered	Species.	(Rabago,	L.	2010)	Extinction	is	the	disappearance	of	a	species	when	the	last	of	its	members	dies.	Changes	to	habitats	can	threaten	organisms	with	extinction.	As	populations	of	people	increase,	the	impact	of	their	growth	and	development	is	altering	the	face	of	the	Earth	and	pushing	many	other
species	to	the	brink	of	extinction.	Key	Concepts	TO	EMPHASIZE:		Extinction	occurs	when	the	last	members	of	that	species	dies.		When	the	population	of	a	species	begins	declining	rapidly,	the	species	is	said	to	be	a	threatened	species.		A	species	is	in	endangered	when	its	population	has	become	so	low	8	Many	changes	take	place	in	the	communities.
You	may	have	noticed	that	the	natural	vegetation	in	the	area	has	been	cleared.	Concrete	structures	and	increasing	populations	of	people	and	other	organisms	gradually	take	over	the	area.	Perhaps,	DRAFT	April	29,	2014	some	areas	were	destroyed	by	natural	disasters	or	by	human	activities.	Just	as	vegetation	changes,	animal	populations	also	change.
These	may	have	major	effects	on	the	ecosystem	causing	replacement	of	communities	or	development	of	a	new	environment.	The	next	part	of	the	module	is	basically	a	discussion	of	local	and	global	environmental	issues	that	contributed	to	species	extinction.	Activity	5	Making	Predictions	This	activity	will	help	students	understand	the	effects	of
environmental	issues	on	ecosystems.	Teaching	Tips:	1.	Direct	students	to	work	on	the	activity.	2.	Remind	the	students	to	read	the	procedure	of	the	activity.	3.	Divide	the	students	into	six	groups	or	add	more	groups	depending	on	the	number	of	students	in	your	class.	4.	Ask	for	some	volunteer	groups	to	present	and	discuss	their	output.	5.	Proceed	with
the	discussion	about	local	and	global	environmental	issues	affecting	biodiversity.	9	6.	Provide	video	clips	or	pictures	for	each	environmental	issue	as	discuss	in	the	Learner’s	material.	Another	option	is	to	assign	a	group	to	discuss	about	the	environmental	issue.	7.	Provide	guide	questions	for	the	students.	8.	Synthesize	the	lesson	pointing	out	to	the	key
concepts	and	mention	also	the	Ecological	Principles.	(Source:	Philippine	Biodiversity	Conservation;	Haribon	Foundation)	Ecological	Principles:		Nature	knows	best.		All	life	forms	are	important.		Everything	is	connected	to	everything	else.		Everything	changes.		Everything	must	go	somewhere.		Ours	is	a	finite	earth.		Humans	are	the	stewards	of	nature.
DRAFT	April	29,	2014	Answers	to	Guide	Questions:	Q	14.	Answers	may	vary.	Q	15.	Answers	may	vary	Have	you	eaten?	Did	you	turn	on	an	electric	light,	ride	a	tricycle	or	jeepney,	or	use	a	computer	today?	When	you	do	any	of	these	activities,	you	use	one	or	more	natural	resources.	Natural	resources	are	materials	in	the	environment	that	people	use	to
carry	on	with	their	lives.	But	are	you	using	these	natural	resources	wisely?	Will	the	time	come	when	these	materials	will	no	longer	be	available	to	you?	You	would	probably	have	the	same	question	in	mind.	Many	of	the	changes	that	man	has	done	to	the	environment	were	made	by	accident.	If	you	examine	the	students’	prediction	in	the	activity,	they
probably	listed	them	in	the	column	meant	for	the	island	inhabited	by	human	population.	Land	would	be	cleared	for	housing	and	farming.	These	might	decrease	plant	and	animal	populations,	and	some	pollution	and	other	environmental	problems	would	result.	10	The	students	probably	need	to	know	more	about	some	of	the	local	and	global
environmental	issues/problems	that	are	also	affecting	their	community.		Deforestation	One	of	the	country’s	environmental	problems	is	the	rapid	rate	at	which	trees	are	cut	down.	Did	you	encounter	the	same	problem	in	your	community?	In	the	Philippines,	the	major	causes	of	deforestation	are:		Kaingin	farming		Illegal	logging		Conversion	of
agricultural	lands	to	housing	projects		Forest	fires		Typhoons	DRAFT	April	29,	2014	Figure	5	Kaingin	farming	Figure	6	Forest	hit	by	typhoon	As	a	consequence	of	cutting	down	trees,	the	following	effects	could	take	place:		Soil	erosion		Floods		Decrease	in	wildlife	resources	that	will	eventually	lead	to	extinction		Wildlife	Depletion	As	human	population
gets	bigger,	huge	space	is	needed	for	shelter,	for	growing	crops	and	for	11	industries.	Deforestation	is	one	of	the	major	causes	of	the	disappearance	of	wildlife	species.	What	happens	to	animal	populations	Figure	7	Monkey-eating	Eagle	DRAFT	April	29,	2014	Figure	8	Tarsier		Figure	9	Dugong	Water	Pollution	12	A	major	problem	in	lakes,	rivers	and
ponds	is	eutrophication,	one	of	the	effects	of	water	pollution.	It	is	supposed	to	be	a	slow	process,	but	man’s	activities	hasten	it	up.	Figure	10	shows	the	causes	and	stages	of	eutrophication	in	a	lake.	Figure	10	Eutrophication	DRAFT	April	29,	2014	A	‘fish	kill’	usually	happens	when	there	is	an	increase	in	concentration	of	organic	nutrients	in	bodies	of
water.	This	condition	causes	algal	bloom	and	growth	of	aquatic	plants.	When	the	algae	die,	they	sink	to	the	bottom	and	the	process	of	decomposition	proceeds.	This	process	uses	up	oxygen	and	as	a	result,	aquatic	animals	die	due	to	lack	of	oxygen.	Bodies	of	water	are	also	polluted	with	toxic	wastes,	untreated	sewage,	and	fertilizer	run	offs	from	farm
lands.	One	class	of	dangerous	chemicals	present	in	water	is	PCB	(polychlorinated	biphenyl).	PCBs	are	toxic	wastes	produced	in	the	making	of	paints,	inks	and	electrical	insulators.	Figure	11	shows	what	happens	in	the	food	chain	when	PCB	is	present.	At	each	level	of	the	food	chain,	the	amount	of	PCB	in	each	organism	increases.	They	are	unable	to
excrete	PCB	from	their	bodies.	13	Through	the	process	of	biological	magnification,	the	PCB	becomes	concentrated	in	the	body	tissues	of	water	organisms.	Biological	magnification	is	the	buildup	of	pollutants	in	organisms	at	higher	trophic	levels	in	a	food	chain.	Fishes	living	in	contaminated	ecosystems	contain	builtup	high	concentration	of	PCB	as
shown	in	Figure	11	The	fish	were	not	killed	by	the	chemicals,	but	they	store	them	in	their	tissues.	As	the	salmon	feeds	on	the	smaller	fish,	they	took	the	PCB	in	their	bodies.	Like	the	smaller	fish,	the	salmon	was	not	killed	by	the	PCB.	They	stored	it	in	their	tissues.	The	concentration	of	PCB	in	salmon	rise	to	5000	times	the	concentration	of	PCB	in	the
water	in	which	they	feed.	DRAFT	April	29,	2014	s	feeds	Figure	11	PCB	dumped	in	lakes	(please	redraw)	Other	pollutants	found	in	water	are	heavy	metals	such	as	lead,	mercury	and	in	cadium.	These	metals	come	from	factories	that	dump	their	wastes	into	rivers	or	lakes.		Air	Pollution	Figure	12	shows	the	harmful	pollutants	present	in	air.	14	Figure	12
Air	Pollution	In	Metro	Manila	where	a	great	volume	of	cars	travel	each	day,	smog	blankets	the	area,	nitrogen	oxides	and	hydrocarbons	from	car	exhausts	react	with	water	vapour	or	dust	particles	and	produce	new	irritating	chemicals.	DRAFT	April	29,	2014	Carbon	dioxide	acts	like	a	blanket	over	the	Earth,	holding	in	the	heat	that	would	otherwise
radiate	back	into	space.	The	trapping	of	heat	by	gases	in	the	earth’s	atmosphere	is	called	greenhouse	effect.	The	greenhouse	effect	is	a	natural	process.	But	as	carbon	dioxide	in	the	atmosphere	increases,	greenhouse	effect	also	intensifies–this	will	lead	to	global	warming.	Global	warming	is	an	increase	in	the	earth’s	temperature	from	the	rapid	buildup
of	carbon	dioxide	and	other	gases.	This,	in	turn,	could	change	the	world	climate	patterns.	Factories	and	power	plants	that	burn	coal	are	also	major	contributors	to	air	pollution.	Coal	contains	sulfur.	When	coal	burns,	sulfur	combines	with	oxygen	in	the	air	to	form	sulfur	dioxide,	with	choking	odor.	Power	plants	also	burn	coal	to	give	off	particulates	into
the	air.	Particulates	are	tiny	particles	of	soot,	dust,	and	smoke.	These	particulates	block	sunlight	and	get	into	your	lungs	when	you	breathe.	Destruction	of	Coastal	Resources	Coral	reefs	and	coastal	mangrove	forests	in	the	Philippines	serve	as	breeding	grounds	and	nurseries	of	marine	fishes.	But	due	to	man’s	activities,	coastal	areas	are	getting
destroyed	through	the	years.	Some	of	these	activities	include	the	following:		Deforestation,	agricultural	activities	and	mining	activities	15		Dynamite	fishing	and	muro-ami		Coastal	areas	conversion	to	beach	resorts,	residential	areas		Overharvesting	Figure	13	Destruction	of	coral	reefs	DRAFT	April	29,	2014	Figure	14	Damaged	mangrove	areas		Figure
15	Dynamite	fishing	Acid	Precipitation	Acid	precipitation	is	commonly	known	as	acid	rain.	Rainwater	is	normally	acidic,	because	carbon	dioxide	is	normally	present.	Other	pollutants,	mostly	sulfur	and	nitrogen	oxides,	make	rainwater	even	more	acidic,	with	a	pH	of	5.6	or	lower.	Emissions	from	factories	and	from	exhaust	of	motor	vehicles	are	some
examples	of	pollutants.	Acid	rain	can	be	harmful	to	living	things.	It	causes	yellowing	of	leaves	of	trees	and	cause	leaves	to	fall.	Examine	Figure	16.	It	summarizes	the	effect	of	acid	rain.	16	DRAFT	April	29,	2014	Figure	16	Acid	precipitation	Along	with	nutrients	being	lost	through	direct	leaching	from	leaves	and	no	movement	of	nutrients	in	forest	litter
(leaves,	stems,	and	fruits),	nutrients	can	be	lost	from	the	soil.	Acid	water	flowing	through	the	soil	can	exchange	acidic	hydrogen	ions	for	essential	plant	nutrient	ions	such	as	calcium,	magnesium,	and	potassium.	If	these	nutrients	migrate	beneath	the	rooting	zone,	they	become	unavailable	to	tree	roots.	Human	activities	and	overpopulation	have	caused
most	of	the	environmental	problems	nowadays.	People	are	beginning	to	realize	that	the	way	they	interact	with	the	environment	must	change	to	ensure	the	survival	of	all	living	things.	This	is	one	big	challenge	to	maintain	the	resources	needed	for	survival	while	ensuring	that	they	will	still	be	available	in	the	future.	This	is	a	practice	called	sustainable
development.	This	means	that	a	sustainable	society	should	live	under	the	carrying	capacity	of	the	environment.	This	means	that	the	rate	at	which	society	uses	renewable	resources	does	not	exceed	the	rate	at	which	the	resources	are	generated.	17	Key	Concepts	TO	EMPHASIZE:		The	principal	causes	of	deforestation	are	illegal	logging,	kaingin
farming,	forest	fires	and	conversion	of	agricultural	lands	to	housing	projects	and	typhoon.		The	effects	of	deforestation	include	soil	erosion,	floods	and	depletion	of	wildlife	resources.		The	major	cause	of	wildlife	extinction	is	the	loss	of	habitat.		Coral	reef	destruction	is	caused	by	dynamite	fishing	and	muro-ami,	while	mangrove	destruction	is	caused	by
overharvesting	and	conversion	of	the	area	into	other	uses.		In	eutrophication,	nutrients	are	washed	away	from	the	land	to	enrich	bodies	of	water.	It	causes	excessive	growth	of	aquatic	plants	and	algae	and	results	in	algal	bloom,	which	eventually	die	and	decompose.	The	DRAFT	April	29,	2014	process	depletes	the	oxygen	dissolved	in	water,	causing
fish	and	other	aquatic	organisms	to	die.		Acid	rain	is	a	result	of	air	pollution	mostly	from	factories	and	motor	vehicles.		Sustainable	development	means	that	a	society	should	live	under	the	carrying	capacity	of	the	environment.	Performance	Task	1.	Give	students	tips	on	how	to	prepare	the	timeline.(Suggested	methods	are	given)	For	the	students:	a.
Decide	what	the	timeline	will	include.	b.	Make	a	list	of	events	to	include	c.	Decide	when	it	will	begin	and	end.	(8	to	15	events	is	a	good	number	to	include	for	most	timelines)	d.	Aim	to	present	a	well-rounded	history.	e.	Layout	the	timeline.	f.	Choose	any	available	multimedia	material.	2.	Evaluate	the	timelines	using	the	suggested	attached	18	TIMELINE
RUBRIC	NAME	________________	DATE	__________________	points	CRITERIA	4	Facts	were	accurate	for	all	events	reported	on	the	timeline	3	Facts	were	accurate	for	at	least	80%	of	all	events	reported	in	the	timeline	2	Facts	were	accurate	for	at	least	60%	of	the	events	reported	on	the	timeline.	1	Facts	were	often	inaccurate	for	events	reported	in	the
timeline	_____	Contents/facts	All	dates	indicated	on	timeline	are	correct	and	are	sequenced	in	the	proper	order	At	least	1	of	the	dates	or	sequences	is	not	in	the	proper	order	At	least	2	of	the	dates	or	sequences	are	At	least	3	of	the	dates	or	sequences	are	not	in	the	proper	order	not	in	the	proper	order	_____	Dates	DRAFT	April	29,	2014	Learning	of
content	The	student	can	accurately	describe	75%	or	more	of	the	events	on	the	timeline	without	referring	to	it	and	quickly	determine	which	of	two	events	came	first	The	student	can	accurately	describe	50%	of	the	events	on	the	timeline	without	referring	to	it	and	can	quickly	determine	which	of	the	two	events	occurred	first	The	student	can	describe
any	event	on	the	timeline	if	allowed	to	refer	to	it	and	can	determine	which	of	two	events	occurred	first	The	student	cannot	use	the	timeline	effectively	to	describe	events	or	to	compare	events.	_____	Resources	The	timeline	contained	at	least	9	events	related	to	the	topic	The	timeline	contained	at	least	7	events	related	to	the	topic	The	timeline	contained
at	least	5	events	related	to	the	topic	The	timeline	contained	less	than	5	events	related	to	the	topic	_____	Total	_____	Teacher’s	Comments:	19	TIMELINE	RUBRIC	Category	4	3	2	1	Quality	of	Contents	Included	events	are	important	and	interesting.	No	major	details	are	excluded.	Most	of	the	included	events	are	important	or	interesting.	One	or	two	major
events	may	be	missing.	The	timeline	contains	at	least	6–7	events	related	to	the	topic	being	studied.	Some	events	included	are	trivial,	and	major	events	are	missing.	Many	major	events	are	excluded,	and	too	many	trivial	events	are	included.	The	timeline	contains	at	least	5	events	related	to	the	topic	being	studied.	The	timeline	contains	fewer	than	5
events.	Facts	are	accurate	for	almost	all	events	reported	on	the	timeline.	Facts	are	accurate	for	most	(75%)	of	the	events	reported	on	the	timeline.	Most	(75%)	of	the	events	are	placed	in	proper	order.	Facts	are	often	inaccurate	for	events	reported	on	the	timeline.	An	accurate	date	has	been	included	for	almost	every	event.	Dates	are	inaccurate	or
missing	for	several	events.	Events	are	not	described	well	and	language	is	often	vague	or	inaccurate.	Punctuation,	spelling,	and	capitalization	are	mostly	correct,	but	were	not	checked	by	another	student.	Events	are	described	using	vague	language	or	inaccurate	information.	There	are	many	punctuation,	spelling,	and	capitalization	errors.	Quantity	of
Facts	The	timeline	contains	at	least	8–10	events	related	to	the	topic	being	studied.	Facts	are	accurate	for	all	events	reported	on	the	timeline.	DRAFT	April	29,	2014	Accuracy	of	Content	Sequence	of	Content	Dates	Sentence	Fluency	Mechanics	Events	are	placed	in	proper	order.	Almost	all	events	are	placed	in	proper	order.	An	accurate,	complete	date
has	been	included	for	each	event.	An	accurate,	complete	date	has	been	included	for	almost	every	event.	Events	are	described	well,	but	language	is	sometimes	vague	or	inaccurate.	Punctuation,	spelling	and	capitalization	were	checked	by	another	student	and	are	mostly	correct.	Events	are	clearly	described	using	accurate	and	vivid	language.
Punctuation,	spelling	and	capitalization	were	checked	by	another	student	and	are	correct	throughout.	Most	events	are	incorrectly	placed	on	the	timeline.	20	Answers	to	Summative	Test:	I.	1.	Competition	for	resources	would	increase	as	resources	decline.	2.	The	greater	the	population	density,	the	greater	the	effect	of	limiting	factors.	For	example,
when	population	density	of	plant	seedlings	is	too	great,	there	may	not	be	enough	water	to	support	the	growth	and	development	of	all	the	seedlings.	Many	will	not	survive,	reducing	the	size	of	the	population.	3.	The	soy	beans	might	be	killed	by	the	fungus,	which	would	most	likely	also	die.	4.	Plants	and	animals	living	in	the	forest	will	lose	their	habitats
and	will	decrease	in	number.	Soil	erosion	increases	5.	Destruction	of	habitat	is	the	main	cause	of	extinction.	II.	DRAFT	April	29,	2014	1.	15	ants	per	sq.	m.	size,	60	ants	divided	by	4	sq.m.	equals	15;	if	there	are	100	ants	in	an	8	sq.m.	plot,	the	population	density	is	12.5	ants	per	sq.m.	2.	About	27	per	sq.km.	3.	20	monkeys	III.	1.	The	ocean	2.	The
greenhouse	effect	3.	Alternative	4.	Medicine	5.	More	21	Summary		Population	is	a	group	of	organisms	of	the	same	species	living	in	a	certain	place.		Biodiversity	refers	to	the	variety	of	life	in	an	area.		Communities	with	many	different	species	(a	high	index	of	diversity)	will	be	able	to	withstand	environmental	changes	better	than	communities	with	only
a	few	species	(a	low	index	of	diversity).		Population	sizes	vary	among	organisms.	They	change	with	the	number	of	births	and	when	they	move	into	an	ecosystem.	They	also	change	when	members	die	or	move	out	of	an	ecosystem.		Limiting	factors	are	environmental	conditions	that	keep	a	population	from	increasing	in	size	and	help	balance	ecosystems.
DRAFT	April	29,	2014		The	carrying	capacity	is	affected	by	changes	in	the	environment.		Extinction	occurs	when	the	last	member	of	a	species	dies.		When	the	population	of	a	species	begins	declining	rapidly,	the	species	is	said	to	be	a	threatened	species.		A	species	is	endangered	when	its	population	is	so	low	that	it	is	nearly	extinct.		Human	actions
have	resulted	in	habitat	loss	and	degradation	that	have	accelerated	the	rate	of	extinction.		The	principal	causes	of	deforestation	are	illegal	logging,	kaingin	farming,	forest	fires	and	conversion	of	agricultural	lands	to	housing	projects,	and	typhoon.		The	effects	of	deforestation	include	soil	erosion,	floods	and	depletion	of	wildlife	resources.		The	major
cause	of	wildlife	depletion	is	the	loss	of	habitat.		Coral	reef	destruction	is	caused	by	dynamite	fishing	and	muro-ami,	while	mangrove	destruction	is	caused	by	overharvesting	and	conversion	of	the	area	into	other	uses.		In	eutrophication,	nutrients	are	washed	away	from	the	land	to	enrich	bodies	of	water.	It	causes	excessive	growth	of	aquatic	plants	and
algae	and	results	to	algal	bloom,	which	eventually	die	and	decompose.	The	process	depletes	22	the	oxygen	dissolved	in	water,	causing	fish	and	other	aquatic	organisms	to	die.		Acid	rain	is	a	result	of	air	pollution	mostly	from	factories	and	motor	vehicles.		Sustainable	development	means	that	a	society	should	live	under	the	carrying	capacity	of	the
environment.	GLOSSARY	Species	A	group	of	organisms	that	have	certain	characteristics	in	common	and	are	able	to	interbreed.	Biodiversity	refers	to	the	variety	of	life	in	an	area.	Population	the	total	number	of	organism	of	the	same	species	inhabiting	a	DRAFT	April	29,	2014	place	at	the	same	time.	Population	density	the	number	of	individuals	in	an
area	Limiting	factors	environmental	conditions	that	keep	a	population	from	over	increasing	in	size	and	help	balance	ecosystems	Carrying	capacity	number	of	organisms	of	one	species	that	an	environment	can	support.	Endangered	species	a	species	in	which	the	number	of	individuals	falls	so	low	that	extinction	is	possible	Threatened	species	species
that	have	rapidly	decreasing	numbers	of	individuals	Deforestation	removing	or	clearing	of	a	forest	to	include	the	cutting	of	all	trees,	mostly	for	agricultural	or	urban	use	Eutrophication	the	process	by	which	a	body	of	water	becomes	enriched	in	dissolved	nutrients	(as	phosphates)	that	stimulate	the	growth	of	aquatic	plant	life,	usually	resulting	in	the
depletion	of	dissolved	oxygen	PCB	(	polychlorinated	biphenyl)	toxic	wastes	produced	in	the	making	of	paints,	inks	and	electrical	insulators	Acid	rain	broad	term	referring	to	a	mixture	of	wet	and	dry	deposition	(deposited	material)	from	the	atmosphere	containing	higher	than	normal	amounts	of	nitric	and	sulfuric	acids.	23	References	PRINTED	Rabago,
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Standard	Performance	Standard	The	learner	demonstrates	the	Design	and	conduct	an	investigation	to	understanding	of:	provide	evidence	that	plants	can		Structure	and	function	of	plant	parts	manufacture	their	own	food.	and	organelles	involved	in	photosynthesis		Structure	and	function	of	the	mitochondrion	as	the	main	organelle	involved	in
respiration	DRAFT	April	29,	2014	Overview	In	grade	8,	students	learned	how	energy	is	transformed	and	how	materials	are	cycled	in	the	ecosystem.	In	grade	9,	students	will	focus	on	how	plants	capture	energy	from	the	sun	and	use	it	for	cellular	activities.	They	will	describe	the	processes	involved	in	the	flow	of	energy	and	matter	in	the	ecosystem	by
differentiating	the	basic	features	and	importance	of	photosynthesis	and	respiration.	This	module	shows	the	structure	and	function	of	plant	parts	and	organelles	involved	in	photosynthesis	and	cellular	respiration	as	well	as	the	factors	that	affect	the	rate	of	food	making	and	cellular	respiration.	In	this	module,	students	will	learn	about	the	basic	features
and	importance	of	photosynthesis	and	respiration	to	living	organisms.	Students	should	know	the	process	of	food	making	by	plants	and	how	this	food	benefits	animals	and	man.	Students	will	conduct	investigations	on	the	factors	that	affect	the	rate	of	photosynthesis,	and	its	effect	on	the	harvest	of	crops.	Students	will	be	able	to:						Mavic	Identify	the
cell	structure	and	functions	of	plants	involved	in	the	food	making	process.	Identify	the	raw	materials	needed	for	photosynthesis.	Explain	the	phases	involved	in	photosynthesis	and	cellular	respiration.	Describe	how	the	materials	and	energy	flow	in	the	ecosystem.	Analyze	the	importance	of	photosynthesis	on	the	quality	and	quantity	of	harvest.	Page	1
Teacher’s	Guide		Identify	strategies	to	improve	farm	practices.	The	module	has	activities	that	will	help	students	understand	the	process	of	food	making,	the	conversion	of	food	into	chemical	energy	and	how	it	flows	throughout	the	ecosystem.	The	understanding	of	these	concepts	and	development	of	skills	will	be	strengthened	through	inquiry-based
activities	like:	gathering	information	through	observations,	internet	search,	survey/interview;	analyzing	collected	data	and	explaining	how	these	materials	are	of	benefit	to	the	entire	ecosystem.	Key	questions	for	this	module	How	do	plants	manufacture	food?	What	are	the	factors	that	affect	the	rate	of	photosynthesis?	How	do	cells	convert	stored
energy	in	food	into	chemical	energy?	How	do	materials	and	energy	flow	in	the	ecosystem?	DRAFT	April	29,	2014	In	this	module,	students	will	perform	activities	and	gather	evidences	that	will	provide	them	ideas	on	how	plants	capture	energy	for	food	making	and	how	other	materials	affect	the	rate	of	photosynthesis.	Then	they	will	demonstrate
understanding	on	how	these	materials	and	energy	flow	in	the	ecosystem.	Finally,	students	will	make	a	proposal	on	how	these	learned	concepts	can	help	farmers	improve	their	harvest	and	promote	urban	gardening	to	community	members.	Note:	As	you	give	an	overview	of	what	the	students	will	go	through,	the	time	frame,	standards	set	that	are	found
in	the	rubric,	and	the	final	product	that	the	students	must	develop	at	the	end	of	the	module.	Answers	to	pre-assessment:	1)	2)	3)	4)	5)	Mavic	a	d	c	d	d	6)	b	7)	d	8)	c	9)	c	10)	a	Page	2	Teacher’s	Guide	Activity	1	What	are	the	structures	involved	in	the	food	making	process	in	plants?	In	activity	1,	students	will	do	activities	in	different	learning	stations.	For
each	station,	the	students	will	learn	a	specific	concept	on	photosynthesis	such	as	identifying	the	cell	structures	involved	in	photosynthesis,	describing	the	process	of	food	making	done	by	plants,	identifying	the	raw	materials	and	products	of	photosynthesis.	The	Teacher	will	provide	an	activity	sheet	as	a	form	of	assessment	tool	to	guide	students	in	the
attainment	of	the	learning	objective/task.	For	ICT	integrated:	The	teacher	will	prepare	three	learning	stations	in	the	computer	laboratory	room	and	post	the	activity	sheet	and	procedure	to	each	station.	If	the	computer	laboratory	room	is	not	available,	you	may	set	up	three	computer	units	or	laptop	in	the	science	laboratory	room	for	the	three	learning
stations.	DRAFT	April	29,	2014	Note:	If	ICT	infrastructure	is	not	available,	you	may	just	use	the	textbook	or	charts	for	each	learning	station.	Links	as	of	October	2013	a.	Learning	station	1:	Plant	structures	for	photosynthesis	(Identifying	plant	structure	for	photosynthesis)	b.	Learning	station	2:	Photosynthesis	(identifying	raw	materials	and	products	of
photosynthesis)	(as	of	October	2013)	c.	Learning	station	3:	(Understanding	the	process	of	photosynthesis)	Each	group	will	make	a	summary	of	the	different	concepts	they	learned	from	each	learning	station	which	will	be	presented	to	the	class.	Mavic	Page	3	Teacher’s	Guide	Presentation	Checklist:	Observed	Not	Observed	Content:	Include	the
following:	o	Important	parts/structures	of	plants	involve	in	photosynthesis	o	Raw	materials	and	products	for	each	stage/phase	of	photosynthesis	o	Brief	description	of	the	whole	process	Delivery			Clarity	of	voice	–	loud	enough	to	be	heard	by	the	entire	class		Confident	–	establishes	eye	contact	with	the	audience		Uses	a	good	visual	material	DRAFT	April
29,	2014	Sample	rubric/Scoring	guide	for	the	students’	presentation:	Criteria	Content	Delivery	Mavic	10	We	included	the	following:		the	important	parts/structures	of	plants	involved	in	photosynthesis		raw	materials	and	products	for	each	stage/phase	of	photosynthesis		a	brief	summary	of	the	whole	process	during	our	discussion/presentation	of	output
	We	were	able	to	present	the	result	of	our	group	activity	confidently	with	a	clear	and	loud	voice	so	that	everybody	can	hear	us		We	also	used	visual	materials	that	make	our	presentation	easy	to	understand.	7	We	missed	one	of	the	following:		the	important	parts/structures	of	plants	involved	in	photosynthesis		raw	materials	and	products	for	each
stage/phase	of	photosynthesis		a	brief	summary	of	the	whole	process	during	our	discussion/presentation	of	output		Our	group	used	visual	materials	that	made	our	presentation	easy	to	understand		We	presented	with	a	loud	voice	but	were	not	able	to	establish	eye	contact	with	our	classmates	and	teacher.	Page	4	4	We	missed	two	of	the	following:		the
important	parts/structures	of	plants	involved	in	photosynthesis		raw	materials	and	products	for	each	stage/phase	of	photosynthesis		a	brief	summary	of	the	whole	process	during	our	discussion/presentation	of	output			We	were	able	to	share	the	result	of	our	group	activity	with	visual	aid	but	were	not	confident	Some	of	our	classmates	could	not	hear
clearly	what	we	were	saying.	Teacher’s	Guide	Teaching	Tips:	1.	Things	to	do	before	the	session:	a.	Secure	a	schedule	on	the	use	of	the	computer	laboratory	room	from	the	computer	laboratory	in-charge.	b.	Divide	the	members	of	the	class	based	on	their	abilities/skills.	Consider	the	students’	technology	skills	(use	of	computer	and	the	internet).	c.
Create	a	rubric	for	the	students’	presentation	of	learned	concepts	(optional)	d.	Reproduce	the	activity	sheets	e.	Visit	the	links	for	each	learning	station	to	check	if	the	links	are	still	working	and	to	familiarize	yourself	with	the	concepts	that	can	be	found	on	each	website.	2.	Encourage	collaboration	and	teamwork	by	giving	specific	roles/tasks	to	each
member	of	the	group.	3.	Orient	the	students	on	the	Do(s)	and	Don’t(s)	while	inside	the	computer	laboratory	room.	4.	Ensure	that	everybody	is	participating	in	the	completion	of	the	task.	5.	Make	sure	that	the	computer	laboratory	technician	or	in-charge	is	with	the	class	during	the	computer	laboratory	use	to	help	you	in	case	technical	issues	will	be
encountered	by	the	students.	6.	Presentation	can	be	done	in	the	classroom	7.	Refer	to	the	sample	activity	rubric	in	assessing	the	students’	performance	below.	This	can	be	modified.	ACTIVITY	RUBRIC	DRAFT	April	29,	2014	Criteria	Content	5	Correctly	answered	all	the	questions	in	the	activities	4	Incorrectly	answered	1	of	the	questions	in	the
activities	3	Incorrectly	answered	2	of	the	questions	in	the	activities	2	Incorrectly	answered	3	of	the	questions	in	the	activities	Completion	of	task	Perform	all	the	procedures	in	the	activities	and	completed	on	or	before	the	given	time.	Perform	all	the	procedures	in	the	activities	and	completed	1	minute	after	the	given	time	Perform	all	the	procedures	in
the	activities	and	completed	2-3	minutes	after	the	given	time	Neatness	Wrote	the	results	of	the	activities	on	manila	paper	without	erasures	Wrote	the	results	of	the	activities	but	with	one	erasure	Wrote	the	results	of	the	activities	but	with	two	erasures	Perform	and	completed	all	the	procedures	in	the	activities	4-5	minutes	after	the	given	time	Wrote
the	results	of	the	activities	but	with	three	erasures	Mavic	Page	5	1	Incorrectly	answered	4	or	more	of	the	questions	in	the	activities	Was	not	able	to	complete	the	task	in	the	activities	Wrote	the	activities	but	with	four	or	more	erasures	Teacher’s	Guide	Answers	to	Activity	sheets:	Learning	Station	1.	DRAFT	April	29,	2014	Source:	Learning	Station	1b.
Source:	Mavic	Page	6	Teacher’s	Guide	Learning	Station	2:	Raw	Materials	Products	Sunlight	Chlorophyll	Carbon	dioxide	Water	Oxygen	Sugar	(food,	glucose)	Learning	station	3:	Photosynthesis	DRAFT	April	29,	2014	Light	reaction	O2	water	NADPH	CO2	ATP	Calvin	Cycle	Sugar	KEY	CONCEPTS	TO	EMPHASIZE:	Plants	have	green	pigments	called
chlorophyll	stored	in	the	chloroplast.	This	pigment	aids	in	capturing	light	energy	from	the	sun	that	enables	plants	to	change	it	into	chemical	energy	stored	in	the	food.	This	process	is	called	photosynthesis.	Below	is	a	summary	equation	for	photosynthesis.	Carbon	Dioxide	+	Water	(CO2)	(H2O)	Mavic	Chlorophyll	Sunlight	Page	7	Glucose	+	(C6H12O6)
Oxygen	(O2)	Teacher’s	Guide	Photosynthesis	is	a	process	of	food	making	done	by	plants	and	other	autotrophic	organisms.	The	presence	of	chlorophyll	enables	these	organisms	to	make	their	own	food.	Autotrophic	organisms	require	light	energy,	carbon	dioxide	(CO	2)	and	water	(H2O)	to	make	food	(sugar).	In	plants,	photosynthesis	mainly	takes	place
in	the	leaves	and	little	or	none	in	stems,	depending	on	the	presence	of	chlorophyll.	The	typical	parts	of	the	leaves	include	the	upper	and	lower	epidermis,	mesophyll	spongy	layer,	vascular	bundles,	and	stomata.	The	upper	and	lower	epidermis	protects	the	leaves	and	has	nothing	to	do	with	photosynthetic	processes.	The	mesophyll	has	the	most	number
of	chloroplasts	that	contain	chlorophyll.	They	are	important	in	trapping	light	energy	from	the	sun.	Vascular	bundles	(phloem	and	xylem)	serve	as	transporting	vessels	of	manufactured	food	and	water.	Carbon	dioxide	and	oxygen	are	collected	in	the	spongy	layer	and	enter	and	exit	the	leaf	through	the	stomata.	The	parts	of	a	chloroplast	include	the
outer	and	inner	membranes,	intermembrane	space,	stroma	and	thylakoids	stacked	in	grana.	The	chlorophyll	is	built	into	the	membranes	of	the	thylakoids.	Chlorophyll	absorbs	white	light,	but	it	looks	green	because	white	light	consists	of	three	primary	colors:	red	blue	and	green.	Only	red	and	blue	light	are	absorbed,	thus	making	these	colors
unavailable	to	our	eyes	while	the	green	light	is	reflected	which	makes	the	chlorophyll	looks	green.	However,	it	is	the	energy	from	red	and	blue	light	that	is	absorbed	will	be	used	in	photosynthesis.	The	green	light	that	we	can	see	is	not	absorbed	by	the	plant	and	thus,	cannot	be	used	to	do	photosynthesis.	DRAFT	April	29,	2014	There	are	two	stages	of
photosynthesis:	(a)	light-dependent	reaction	and	(b)	Calvin	Cycle	(dark	reaction).	The	light-dependent	reaction	happens	in	the	presence	of	light.	It	occurs	in	the	thylakoid	membrane	and	converts	light	energy	to	chemical	energy.	Water	–one	of	the	raw	materials	of	photosynthesis	is	utilized	during	this	stage	and	facilitates	the	formation	of	free	electrons
and	oxygen.	The	energy	harvested	during	this	stage	is	stored	in	the	form	of	ATP	(Adenosine	TriPhosphate)	and	NADPH.	These	products	will	be	needed	by	the	next	stage	to	complete	the	photosynthetic	process.	The	Calvin	cycle	(dark	reaction)	is	a	light-independent	phase	that	takes	place	in	the	stroma	and	converts	carbon	dioxide	(CO2)	into	sugar.	This
stage	does	not	directly	need	light	but	needs	the	products	of	the	light	reaction,	thus	it	occurs	immediately	after	the	light-dependent	phase.	The	chemical	equation	for	photosynthesis	may	be	summarized	as	follows:	Carbon	Dioxide	+	Water	(CO2)	(H2O)	Mavic	Glucose	+	(C6H12O6)	Page	8	Oxygen	(O2)	Teacher’s	Guide	Activity	2	Investigating	the	Leaf
Stomata	Note:	The	teacher	must	conduct	a	try-out	of	the	activity	before	doing	it	in	the	class.	Teaching	Tips:	1.	Provide	the	students	with	clear	nail	polish	and	a	sharp	blade.	2.	Give	laboratory	precautionary	measures	to	the	students	before	asking	them	to	do	the	activities.	3.	Explain	the	objective	of	the	activity	and	the	standards	found	in	the	rubric.
Provide	each	group	a	copy	of	the	rubric	to	guide	the	students	in	the	completion	of	the	task.	4.	Make	sure	the	students	have	painted	a	thick	clear	nail	polish	and	had	it	dried	completely	before	covering	a	clear	tape	on	the	painted	area	of	the	leaf.	This	will	ensure	a	good	stomata	imprint	for	microscopic	observation.	5.	Prepare	the	laboratory	room	by
arranging	the	microscope	per	table	depending	on	the	number	of	groups.	6.	During	the	processing	of	students’	output,	the	discussion	must	focus	on	the	structure	and	function	of	the	stomata.	7.	The	teacher	may	want	other	groups	to	use	a	sharp	blade	to	peel	off	a	very	thin	portion	of	the	lower	part	of	the	leaf	in	making	their	specimen.	(Strict
supervision	is	needed	to	avoid	accidents)	DRAFT	April	29,	2014	Answers	to	Questions:	Q1.	KEY	CONCEPTS	TO	EMPHASIZE:	Stomata	are	mostly	found	on	the	lower	surface	of	the	leaf	of	land	plants.	They	consist	of	two	specialized	cells,	called	guard	cells.	Their	main	function	is	to	allow	gases	such	as	carbon	dioxide,	water	vapor,	and	oxygen	to	move
rapidly	into	and	out	of	the	leaf.	Mavic	Page	9	Teacher’s	Guide	Activity	3	Evidence	of	Photosynthesis	In	this	activity	the	students	will	conduct	an	investigation	by	performing	several	experiments.	Depending	on	the	students’	readiness,	the	teacher	may	ask	them	to	perform	the	activity	once	every	session	or	simultaneously.	For	simultaneous
experimentation,	the	teacher	may	assign	different	experimental	designs	to	show	evidences	that	plants	are	capable	of	making	food	through	photosynthetic	process.	Divide	the	activities	into	three	sets:	(a)	products	of	photosynthesis,	(b)	raw	materials	for	photosynthesis,	(c)	factors	affecting	the	rate	of	photosynthesis.	DRAFT	April	29,	2014	3A.	To	show
that	oxygen	is	produced	in	Photosynthesis:	Answers	to	Questions:	Q2.	Bubbles	were	seen	on	the	surface	of	the	leaf.	Q3.	Yes,	there	are	bubbles	seen	in	the	setup.	Q4.	These	bubbles	indicate	that	the	leaf	releases	gas	(O2).	3B.	To	show	that	sugar	is	produced	in	photosynthesis	Answers	to	Questions:	Q5.	Possible	answers:		The	leaf	can	perform
photosynthesis.		The	leaf	contains	starch.		The	leaf	can	produce	sugar	or	starch.		Green	parts	of	the	plant	can	produce	sugar.	Part3C.	To	show	the	effect	of	light	on	the	rate	of	photosynthesis	For	Advanced	Learners:	Ask	students	to	design	an	experiment	that	will	show	the	effect	of	environmental	factors	on	the	rate	of	photosynthesis	such	as	light
intensity,	temperature,	and	carbon	dioxide	concentration.	Use	the	notes	below	as	guide	for	the	students	in	designing	their	experiments.		Mavic	When	checking	the	effect	of	each	of	the	above	factors,	it	is	important	that	the	factors	(such	as	light	intensity,	temperature,	amount	of	carbon	dioxide)	are	at	a	suitable	Page	10	Teacher’s	Guide	value	and	are
kept	constant	at	that	value.	To	do	this,	the	following	must	be	considered:	o	Temperature:	It	should	be	kept	constant	at	25oC	by	using	a	heated	water	bath	monitored	with	a	thermometer.	Light	Intensity:	Use	a	lamp	close	to	the	plant	at	a	fixed	distance	and	monitor	it	using	a	light	meter.	o	Carbon	Dioxide	Concentration:	Prepare	a	saturated	CO2
solution	by	using	sodium	bicarbonate	or	baking	soda	in	water.	(It	dissolves	moderately	in	water,	releasing	carbon	dioxide.)	Note:	Remember	to	tell	the	students	how	the	variables	are	changed.	1.	Temperature:	water	baths	at	different	temperatures	2.	Light	Intensity:	lamps	at	different	distances	from	the	plant	3.	Carbon	Dioxide	Concentration:	different
concentrations	of	baking	soda	in	water	DRAFT	April	29,	2014	Possible	experimental	designs:	source:(	1.	To	show	the	effect	of	varying	the	temperature	on	the	rate	of	photosynthesis	A.	Place	a	funnel	over	Elodea,	pondweed,	or	Santan	leaf	or	Hydrilla	in	a	beaker	of	freshwater	at	25°C.	The	funnel	is	raised	off	the	bottom	on	pieces	of	blue-tack	to	allow
unhampered	diffusion	of	CO2	to	Elodea.	B.	Invert	a	test	tube	full	of	water	over	the	stem	of	the	funnel	to	collect	any	gas	from	the	Elodea.	C.	Place	the	lamp	(the	only	light	source)	at	a	fixed	distance	from	the	plant	-	check	its	constancy	with	a	light	meter.	D.	Excess	sodium	bicarbonate	is	placed	in	the	water	to	give	a	constant	saturated	solution	of	CO2.	E.
The	temperature	is	20°C	-	room	temperature;	thermostatically	controlled	roomheating	system.	F.	Allow	the	plant	five	minutes	to	adjust	to	the	new	conditions.	G.	Count	the	number	of	oxygen	bubbles	given	off	by	the	plant	in	a	five-minute	period.	Repeat	procedure	G	for	the	next	five-minute	period.	Count	twice	more	and	calculate	the	average	of	the
three	readings.	(5	minutes,	10	minutes,	15	minutes)	This	is	the	rate	of	photosynthesis	at	that	particular	temperature.	The	gas	should	be	checked	to	prove	that	it	is	indeed	oxygen	-	relights	a	glowing	splint.	H.	Repeat	at	different	temperatures:	0°C	-	surround	the	beaker	with	an	ice	jacket;	greater	than	room	temperature	(25°C,	30°C,	35°C,	40°C,	45°C,
etc.,)	by	using	a	hot	plate.	I.	Graph	the	results	placing	temperature	on	the	x-axis.	Mavic	Page	11	Teacher’s	Guide	2.	To	show	the	effect	of	varying	the	carbon	dioxide	on	the	rate	of	photosynthesis	A.	Place	a	funnel	over	Elodea,	pondweed,	or	Santan	leaf	or	Hydrilla	in	a	beaker	of	freshwater	at	25°C.	The	funnel	is	raised	off	the	bottom	on	pieces	of	blue-
tack	to	allow	unhampered	diffusion	of	CO2	to	Elodea.	B.	Invert	a	test	tube	full	of	water	over	the	stem	of	the	funnel	to	collect	any	gas	from	the	Elodea.	C.	Place	the	lamp	(the	only	light	source)	at	a	fixed	distance	from	the	plant	-	check	its	constancy	with	a	light	meter.	D.	The	temperature	is	20°C	-	room	temperature;	thermostatically	controlled
roomheating	system.	E.	Excess	sodium	bicarbonate	is	placed	in	the	water	to	give	a	constant	saturated	solution	of	CO2.	F.	Allow	the	plant	five	minutes	to	adjust	to	the	new	conditions.	G.	Count	the	number	of	oxygen	bubbles	given	off	by	the	plant	in	a	five-minute	period.	Repeat	the	count	twice	more	and	calculate	the	average	of	the	three	readings.	This
is	the	rate	of	photosynthesis	at	that	particular	temperature.	The	gas	should	be	checked	to	prove	that	it	is	indeed	oxygen	-	relights	a	glowing	splint.	H.	Repeat	at	different	lower	carbon	dioxide	concentrations	by	using	different	dilutions	of	a	saturated	solution.	I.	Graph	the	results	placing	carbon	dioxide	concentration	on	the	x-axis.	DRAFT	April	29,	2014
For	average	and	challenged	class	use	the	activities	below:	Effect	of	Light	on	the	production	of	bubbles	Make	two	setups	similar	to	Figure	1.	Take	a	2-3	small	santan	leaves	and	place	them	in	a	glass	funnel;	invert	the	funnel	in	a	beaker	of	water.	Invert	a	test	tube	over	the	stem	of	the	funnel.	Leave	one	setup	in	sunlight	for	3	minutes.	While	cover	the
other	setup	with	a	black	garbage	bag	in	a	shaded	area	or	room.	Count	the	number	of	bubbles	every	30	Figure	1:	Sample	setup	seconds	and	record	it	on	the	observation	table.	Optional:	Remove	the	test	tube	carefully	and	insert	a	glowing	splinter	(glowing	match	stick)	into	it.	The	splinter	burns	brightly.	Note:	The	teacher	must	carefully	supervise	the
students	in	using	glowing	splinter.	Mavic	Page	12	Teacher’s	Guide	Observation	table:	Time	(seconds)	30	60	90	120	150	180	210	No.	of	Bubbles	produced	Exposed	leaf	Unexposed	leaf	Answers	to	Questions:	Q6.	The	setup	that	is	exposed	to	sunlight	Q7.	The	bubbles	indicate	that	there	is	photosynthesis	Q8.	The	gas	collected	was	Oxygen,	because	the
glowing	splinter	burns	brightly.	Q9.	The	number	of	bubbles	also	increases.	Q10.	Production	of	bubbles	indicates	that	photosynthesis	takes	place.	Q11.	As	the	intensity	of	light	increases,	the	rate	of	photosynthesis	also	increases.	DRAFT	April	29,	2014	3D.	To	show	that	carbon	dioxide	is	needed	in	photosynthesis	Testing	for	the	presence	of	carbon
dioxide	As	a	safety	measure,	it	is	advised	that	the	teacher	must	prepare	the	lime	water	solution.	To	do	this,	follow	the	steps	below:	a.	Weigh	10	grams	of	lime	(apog)	and	place	it	in	an	empty	bottle.	b.	Add	450	mL	tap	water,	cover	and	shake	thoroughly.	c.	Leave	it	for	five	minutes	and	wait	for	the	lime	to	settle.	d.	Transfer	the	liquid	to	another	empty
bottle	and	discard	the	solid	particles	of	lime	to	another	bottle	properly.		Highlight	specific	instructions	that	will	help	the	students	to	be	successful	in	performing	the	experiment.		If	carbon	dioxide	is	present,	the	water	turns	cloudy.	2.	Photosynthesis	and	carbon	dioxide	(adapted	from	DepEd	NSTIC	Science	II,	Exercise	9,	pages	20-22)		Observations	may
vary	depending	on	the	results	of	the	experiments	done	by	the	students.		Relate	the	importance	of	photosynthesis	to	global	warming	by	asking	the	students	How	can	photosynthesis	help	solve	global	warming?	Mavic	Page	13	Teacher’s	Guide	3E:To	show	the	effect	of	varying	amount	of	chlorophyll	in	photosynthesis	Teaching	Tips:	Note:	If	mayana	is	not
available	in	the	school	garden,	ask	each	group	to	bring	one	pot	of	mayana	plant.	After	the	session,	ask	the	students	to	arrange	the	pots	of	mayana	plant	in	the	school	garden.				Show	a	sample	leaf	to	the	students	and	remind	them	not	to	get	sample	leaves	from	just	one	mayana	plant	found	in	the	garden	so	that	the	students	will	not	harm	the	plant.
Remind	the	students	to	read	the	procedures	carefully.	To	ensure	that	they	can	follow	the	procedure	correctly,	ask	a	volunteer	to	demonstrate	the	steps.	Give	precautionary	measures	in	handling	equipments	and	chemicals	(alcohol	lamp,	test	tube,	denatured	alcohol,	and	iodine	solution).	DRAFT	April	29,	2014	Answers	to	Questions:	Q19.	The	color	of
the	alcohol	becomes	green.	Q20.	The	color	of	the	leaf	was	extracted	and	mixed	with	the	alcohol.	Q21.	The	color	of	the	leaf	was	removed.	Q22.	Most	of	the	area	of	the	leaf	is	green.	Q23.	The	green	part	of	the	leaf	is	shaded.	Q24.	The	shaded	part	produced	more	starch.	Q25.	The	presence	of	green	pigment	enables	the	leaf	to	produce	starch.	The	greener
the	leaf,	the	greater	is	the	rate	of	photosynthesis.	Cellular	Respiration	Food	is	considered	as	the	major	source	of	energy	for	all	organisms.	In	activities	1	to	3,	the	teacher	developed	students’	understanding	of	food	production	in	plants.	In	respiration,	the	food	is	broken	down	to	release	the	energy	(ATP)	in	the	presence	of	oxygen.	It	takes	place	in	the
cell,	specifically	in	the	mitochondria.	Mavic	Page	14	Teacher’s	Guide	We	can	divide	cellular	respiration	into	three	metabolic	processes:	glycolysis,	Krebs	Cycle,	and	oxidative	phosphorylation.	Each	of	these	occurs	in	a	specific	region	of	the	cell.	1.	Glycolysis	occurs	in	the	cytosol	or	cytoplasm.	2.	Krebs	Cycle	takes	place	in	the	matrix	of	the	mitochondria.
3.	Oxidative	phosphorylation	via	the	electron	transport	chain	is	carried	out	in	the	inner	mitochondrial	membrane.	In	the	absence	of	oxygen,	respiration	consists	of	two	metabolic	pathways:	glycolysis	and	fermentation.	Both	of	these	occur	in	the	cytoplasm.	Teaching	tips:	Teacher	can	make	the	students	play	a	game	such	as	word	hunt,	puzzle,	or		one
man	standing	as	motivational	activity	before	starting	the	lesson.	Below	are	some	of	the	words	that	can	be	used	in	the	word	hunt	activity.	It	would	be	more	exciting	if	the	teacher	will	make	a	big	copy	of	the	word	hunt	chart	posted	on	the	board	or	use	ICT	tools	like	a	computer,	multimedia	projector	and	make	the	word	hunt	template/chart	interactive.
DRAFT	April	29,	2014	Word	List	ANAEROBIC	RESPIRATION	CITRIC	ACID	CYCLE	FERMENTATION	LACTIC	ACID	GLYCOLYSIS	ELECTRON	TRANSPORT	OXYGEN	GLUCOSE	AEROBIC	RESPIRATION	ATP	CARBON	DIOXIDE	NADP	WATER	ETHYL	ALCOHOL	Presentation	of	the	Lesson:		Mavic	The	teacher,	together	with	selected	students,	may	want
to	demonstrate	the	cellular	activity	in	yeast.	The	results	must	be	shown	to	the	class	to	be	used	as	a	springboard	in	the	discussion	of	cellular	respiration.	Page	15	Teacher’s	Guide	Cellular	Respiration	in	Yeast	(activity	adapted	from	EASE	Module	5,	pages	11-13)	Materials:	Distilled	water	Test	tube	Balloon	pH	paper	Baker’s	yeast	Rubber	band	2.5	grams
table	sugar	Test	tube	rack	Procedure:	1.	Warm	water	to	37oC.	2.	Place	lukewarm	water	in	a	test	tube.	A.	Add	sugar	to	produce	5%	sugar	solution.	Dip	a	pH	paper	into	the	mixture.	Match	the	color	of	the	wet	pH	paper	with	the	accompanying	color	chart.	3.	Drop	5-10	granules	of	yeast.	4.	Mix	with	swirling	motion.	5.	Place	the	test	tube	in	a	test	tube
rack.	6.	Attach	a	balloon	to	the	mouth	of	the	test	tube.	7.	Secure	the	balloon	with	a	rubber	band.	8.	Wait	for	a	few	minutes.	9.	Once	the	balloon	is	fully	inflated,	remove	the	balloon	and	tie	it	with	a	rubber	band.	10.	Dip	another	pH	paper.	Note	the	color	change	of	the	pH	paper.	DRAFT	April	29,	2014	Questions:		What	does	the	yeast	represent?	Ans.	The
yeast	represents	the	cell	doing	cellular	respiration.		What	is	the	purpose	of	sugar?	Ans.	Sugar	is	the	source	of	carbohydrates/glucose	to	be	broken	down	by	the	cell.		Why	did	we	use	lukewarm	water?	Ans.	Because	metabolic	process	occurs	at	37oC.		What	did	you	notice	at	the	surface	of	the	sugar	solution	after	you	dropped	the	yeast?	Ans.	There	were
bubbles	at	the	surface.		What	happened	to	the	balloon	after	attaching	it	to	the	mouth	of	the	test	tube?	Ans.	The	balloon	was	inflated.		What	filled	up	the	balloon?	Explain	your	observation.	Ans.	The	balloon	was	filled	by	gas	(carbon	dioxide).		What	was	the	pH	of	the	mixture	after	removing	the	balloon?	Why?	Ans.	The	pH	of	the	mixture	was	below
neutral	(acidic).	Mavic	Page	16	Teacher’s	Guide	In	the	activity,	you	saw	bubbles	coming	out	from	the	mixture.	This	means	that	the	yeast	fed	on	the	sugar.	The	evidence	is	bubbles	formation,	which	is	carbon	dioxide.	The	mixture	became	acidic	as	shown	by	the	color	change	of	the	pH	paper.	Glycolysis	In	glycolysis,	the	6-carbon	sugar,	glucose,	is	broken
down	into	two	molecules	of	a	3carbon	molecule	called	pyruvate.	This	change	is	accompanied	by	a	net	gain	of	2	ATP	molecules	and	2	NADH	molecules.	Krebs	Cycle	The	Krebs	Cycle	occurs	in	the	mitochondrial	matrix	and	generates	a	pool	of	chemical	energy	(ATP,NADH,	and	FADH2)	from	the	oxidation	of	pyruvate,	the	end	product	of	glycolysis.	DRAFT
April	29,	2014	Pyruvate	is	transported	into	the	mitochondria	and	loses	carbon	dioxide	to	form	acetyl-CoA,	a	2-carbon	molecule.	When	acetyl-CoA	is	oxidized	to	carbon	dioxide	in	the	Krebs	cycle,	chemical	energy	is	released	and	captured	in	the	form	of	NADH,	FADH2,	and	ATP.	Electron	Transport	Chain	Source:	s/biology/cellularrespiration.html	The
electron	transport	chain	allows	the	release	of	the	large	amount	of	chemical	energy	stored	in	reduced	NAD+	(NADH)	and	reduced	FAD	(FADH2).	The	energy	released	is	captured	in	the	form	of	ATP	(3	ATP	per	NADH	and	2	ATP	per	FADH2).	Source:	The	electron	transport	chain	(ETC)	consists	of	a	series	of	molecules,	mostly	proteins,	embedded	in	the
inner	mitochondrial	membrane.	Generate	students’	enthusiasm	by	giving	an	overview	of	what	they	are	about	to	work	on	for	the	next	few	days.	Mavic	Page	17	Teacher’s	Guide	Activity	The	Power	House!	4	This	activity	involves	reading	comprehension.	Students	will	read	silently	the	information	given	in	the	module	and	will	work	on	the	task	describing
the	parts	and	function	of	the	mitochondrion	based	on	what	they	have	read.	Activity	5	Let	Us	ReCharge!	DRAFT	April	29,	2014	Answers	to	Questions:	A.	Understanding	Glycolysis	Q26.	The	term	found	in	the	diagram	that	denotes	a	process	is	GLYCOLYSIS.	Q27.	Glycolysis	takes	place	in	the	cytoplasm	of	the	cell.	Q28.	The	raw	material	for	Glycolysis	is
glucose	or	sugar.	Q29.	The	products	are	pyruvate	and	ATP	Possible	answer:	Glycolysis	occurs	in	the	cytoplasm	of	the	cell.	The	material	needed	in	this	process	is	glucose	or	sugar	that	is	broken	down	into	2	molecules	of	pyruvate	and	chemical	energy	or	ATP.	B.	Let	us	go	round	and	round	Answers	to	Questions:	A.	2	D.	6	G.	4	B.	1	E.	3	C.	5	F.	7	C.	Pump
it	out!	For	those	who	do	not	have	ICT	infrastructure,	make	a	chart	showing	the	flow	of	electrons	during	the	electron	transport	chain.	Then	ask	the	students	to	answer	the	Mavic	Page	18	Teacher’s	Guide	questions	in	their	module.	Click	on	the	link	below	to	see	a	sample	chart	for	electron	transport	chain.	ron_transport.htm	Answer	to	Questions	Q30.
The	electrons	flow	along	the	membrane	and	change	to	ATP.	Q31.	NADH	and	FADH2	are	high	energy	carriers	that	provides	electron	for	the	synthesis	of	ATP.	Q32.	The	final	acceptor	of	electron	in	the	ETC	is	oxygen.	Q33.	When	electrons	(hydrogen)	combine	with	the	last	acceptor	(oxygen)	it	forms	water	molecule.	DRAFT	6	April	29,	2014	Activity
Comparing	Photosynthesis	and	Respiration	In	this	activity,	the	teacher	must	guide	the	students	in	understanding	how	photosynthesis	and	respiration	help	in	the	cycling	of	materials	in	the	ecosystem	and	allow	the	continuous	one-way	flow	of	energy	in	the	ecosystem.	Answer:	Basis	of	Comparison	1.	Cell	structure	involved	2.	Starting	materials/raw
materials	3.	End	Product	4.	Energy	Requirement	Mavic	Photosynthesis	Chloroplast	Respiration	Mitochondrion	Carbon	dioxide	and	water	Sugar	and	oxygen	Sugar	and	oxygen	Sunlight/	light	energy	Carbon	dioxide	and	water	ATP	Page	19	Teacher’s	Guide	Product/Project	Making:	Finally,	the	class	will	make	a	product	that	will	be	helpful	for	the
community	members	to	put	up	a	vegetable	urban	garden	at	home	or	in	the	community.	The	students	will	make	a	collection	of	strategies	on	how	to	improve	the	quantity	and	quality	of	harvest	of	crops	in	an	urban	garden.	To	do	this,	the	students	will	collect	data	through	interview,	survey	and	internet	search.	Students	will	conduct	interviews	with	the
officer-in-charge,	staff	of	the	city	agriculture	office	and	farmers	in	the	locality.	A	survey	will	be	done	in	the	community	to	determine	the	number	of	residents	who	know	how	to	plant	crops	and	are	willing	to	put	up	an	urban	garden	in	their	homes.	An	internet	search	will	be	done	to	gather	more	information	about	different	styles	or	lay-out	of	urban
gardens	suited	for	different	residential	building	designs,	and	lot	areas.	The	product	can	be	a	multimedia	presentation,	a	brochure,	webpage,	or	a	blog	that	will	be	presented	during	a	culminating	activity.	You	may	invite	farmers,	community	members	or	local	government	officials	that	will	serve	as	audience	for	the	students’	presentation.	DRAFT	April
29,	2014	The	creation	of	their	project	should	be	guided	with	a	product/project	rubric	that	can	also	be	used	as	a	scoring	guide	for	grading	the	students’	performance	and	learning	output.	Task,	progress	and	group	contribution	checklists	must	be	given	to	the	students	to	help	them	monitor	progress	and	promote	self	direction.	Use	planning	template	to
guide	students	to	think	how	they	will	go	about	completing	the	task.	Things	to	do	before	project	making:							Mavic	Make	a	timetable	for	the	activities	and	an	assessment	timeline	that	will	guide	you	on	the	assessment	tools	to	be	used	before,	during,	and	after	the	project-making.	Create	a	planning	template	to	guide	your	students	during	the	planning
session	Arrange	appointments	with	the	staff/officer-in-charge	of	the	local	agriculture	office,	farmer,	or	community	members	for	the	survey	and	interview.	Request	schedule	for	computer	laboratory	use	for	the	sorting	of	data	collected	and	creation	of	the	product.	For	those	who	do	not	have	a	computer	laboratory	room,	the	teacher	may	ask	the	students
to	go	to	internet	café	or	survey	students	who	have	computers	at	home	where	they	can	sort	collected	data	and	create	their	products.	Secure	a	letter	signed	by	the	department	head	and	school	head	for	the	parents’	consent	and	involvement	for	the	outdoor	activities.	Prepare	a	monitoring,	progress	and	task	checklist,	product	and	collaboration	rubric,
that	will	help	both	students	and	teacher	in	the	project	making.	Page	20	Teacher’s	Guide	Sample	Assessment	Tools:	Source:	Intel®	Assessment	Library	Collaboration	Checklist	Examples	Examples	of	what	I	offered	to	project	planning:	Examples	of	what	I	contributed	to	the	project’s	completion:	Examples	of	my	ideas	that	helped	make	the	project
successful:	DRAFT	April	29,	2014	Examples	of	what	I	did	to	help	our	group	stay	on	task:	Examples	of	strategies	I	used	to	resolve	conflicts	or	problems:	What	I	enjoyed	most	about	this	project:	What	I	learned	from	this	project:	Examples	of	changes	I	would	make	the	next	time	I	work	on	a	group	project:	Blog	Checklist	Present	Comments	My	blog	has	a
purpose	and	a	topic.	I	get	information	from	reliable	sources.	My	blog	is	accurate.	Mavic	Page	21	Teacher’s	Guide	Present	Comments	I	draw	original	conclusions	from	my	research.	My	blog	is	written	for	a	specific	audience.	I	encourage	readers	to	respond.	I	update	my	blog	regularly.	I	include	extra	features	that	add	meaning	to	my	blog.	I	cite	my
sources	and	follow	copyright	laws.	DRAFT	April	29,	2014	My	blog	has	no	spelling	or	grammatical	errors	My	blog	has	some	surprising	and	original	parts.	Group	Task	Rubric/Self-Assessment	4	Understanding	of	Task	3	I/we	demonstrated	an	I/we	demonstrated	in-depth	substantial	understanding	of	the	understanding	of	the	content,	processes,	content
and	task,	and	demands	of	the	even	though	some	task.	supporting	ideas	or	details	may	be	overlooked	or	misunderstood.	I/we	fully	achieved	I/we	accomplished	the	purpose	of	the	the	task.	Completion	of	Task	task,	including	thoughtful,	insightful	interpretations	and	Mavic	Page	22	2	1	I/we	demonstrated	I/we	demonstrated	gaps	in	our	minimal
understanding	of	understanding	of	the	the	content	and	content.	task.	I/we	completed	most	of	the	assignment.	I/we	attempted	to	accomplish	the	task,	but	with	little	or	no	success.	Teacher’s	Guide	4	3	2	1	conjectures.	I/we	communicated	I/we	communicated	our	ideas	and	our	findings	findings	effectively,	effectively.	Communication	of	raised	interesting
and	Findings	provocative	questions,	and	went	beyond	what	was	expected.	I/we	I/we	did	not	finish	the	communicated	our	investigation	and/or	ideas	and	were	not	able	to	findings.	communicate	our	ideas	very	well.	We	used	all	of	our	time	productively.	Everyone	was	involved	and	contributed	to	the	group	process	and	product.	We	worked	well	together
most	of	the	time.	We	usually	listened	to	each	other	and	used	each	other's	ideas.	We	worked	together	some	of	the	time.	Not	everyone	contributed	equal	efforts	to	the	task.	We	really	did	not	pull	together	or	work	very	productively	as	a	group.	Not	everyone	contributed	to	the	group	effort.	Problems	did	not	discourage	us.	We	were	positive	and	worked
together	to	solve	problems.	We	worked	together	to	overcome	problems	we	encountered.	We	might	have	worked	more	productively	as	a	group.	Some	people	did	more	work	than	others.	OR	Nobody	worked	very	well	in	the	group.	DRAFT	April	29,	2014	Group	Process	Problem	Solving	Multimedia	Presentation	Rubric	4	3	2	1	My	presentation	has	a	topic.
Most	parts	of	my	presentation	say	something	important	about	the	topic.	My	presentation’s	topic	is	unclear.	Many	parts	of	my	presentation	seem	off	topic.	Content:	Purpose	My	presentation	has	a	purpose	or	theme.	All	the	parts	of	my	presentation	say	something	meaningful	about	the	purpose	or	Mavic	My	presentation	has	a	topic.	All	the	parts	of	my
presentation	say	something	important	about	the	topic.	Page	23	Teacher’s	Guide	4	3	2	1	theme.	Content:	Conclusions	I	use	my	background	I	draw	reasonable	knowledge	to	interpret	conclusions	from	my	my	research	research.	information	and	draw	meaningful	conclusions.	With	help,	I	draw	conclusions	from	my	research.	I	rarely	draw	conclusions	from
my	research.	I	try	to	describe	the	main	ideas	of	my	research	in	a	few	points,	but	my	presentation	may	be	too	wordy	or	missing	information.	My	presentation	is	too	wordy	or	missing	important	information.	I	try	to	include	findings	from	research	to	support	and	explain	my	main	points,	but	some	information	is	incomplete	or	inaccurate.	I	do	not	include
enough	information	to	support	and	explain	my	main	points.	I	use	graphics,	video,	I	do	not	use	the	DRAFT	April	29,	2014	Content:	Key	Points	My	presentation	combines	my	research	and	the	conclusions	I	have	drawn	into	a	few	concise,	important	points.	My	presentation	describes	the	main	ideas	of	my	research	and	the	conclusions	I	have	drawn	in	a	few
points.	Content:	Supporting	Information	I	include	appropriate,	I	include	appropriate	meaningful	findings	findings	from	research	from	credible	research	to	support	and	explain	that	support	and	my	main	points.	explain	my	main	points.	Multimedia	Features	I	use	graphics,	video,	Mavic	I	use	graphics,	video,	Page	24	Teacher’s	Guide	4	sound,	and	other
multimedia	features	effectively	to	support	my	key	points	and	make	my	presentation	more	meaningful.	I	follow	all	copyright	laws	when	I	use	multimedia	features.	3	2	sound,	and	other	sound,	and	other	multimedia	features	to	multimedia	features,	support	my	key	points.	I	but	sometimes	they	follow	copyright	laws	distract	from	the	when	I	use	multimedia
meaning.	I	usually	features.	follow	copyright	laws	when	I	use	multimedia	features.	1	features	of	multimedia	presentations,	or	the	features	that	I	use	are	distracting.	I	often	do	not	follow	copyright	laws	when	I	use	multimedia	features.	Creativity	My	presentation	includes	unusual	and	surprising	features	and	components	that	excite	my	audience	about
my	topic	and	add	to	the	meaning.	My	presentation	includes	some	unusual	and	surprising	features	that	interest	my	audience	and	relate	to	the	meaning.	I	try	to	include	unusual	My	presentation	and	surprising	features,	includes	no	unusual	or	but	they	do	not	add	to	surprising	features,	or	the	meaning	of	my	the	features	I	add	presentation.	detract	from
the	meaning.	My	presentation	begins	with	a	slide	that	introduces	the	theme,	builds	information,	and	ends	with	a	concluding	slide.	My	presentation	is	missing	a	clear	introduction	or	conclusion,	and	information	may	be	presented	in	an	illogical	way.	DRAFT	April	29,	2014	Organization	My	presentation	begins	with	a	slide	that	introduces	the	theme	in	an
interesting	way,	builds	information	in	a	logical	way,	and	ends	with	a	slide	that	leaves	the	audience	with	an	interesting	idea	about	the	theme	to	think	about.	Oral	Presentation	Mavic	Page	25	My	presentation	is	missing	an	introduction,	a	conclusion,	and	a	sense	of	order.	Teacher’s	Guide	4	I	am	prepared	and	have	rehearsed	my	presentation.	I	speak
clearly	and	smoothly	in	an	engaging	way.	3	2	1	I	am	prepared	and	have	rehearsed	my	presentation.	I	speak	clearly.	I	am	somewhat	prepared,	but	I	should	have	spent	more	time	rehearsing.	I	deliver	a	presentation	but	I	sometimes	forget	what	I	am	doing	or	lose	the	audience’s	attention.	I	am	not	at	all	prepared.	I	have	not	rehearsed	my	presentation.	I
often	forget	what	I	am	doing	and	lose	the	audience’s	attention.	My	presentation	contains	no	spelling,	punctuation,	capitalization,	or	language	errors	that	take	away	from	the	meaning.	My	presentation	contains	a	few	spelling,	punctuation,	capitalization,	or	language	errors	that	take	away	from	the	meaning.	My	presentation	contains	so	many	spelling,
punctuation,	capitalization,	and	language	errors	that	it	is	difficult	to	understand.	Conventions	My	presentation	contains	no	spelling,	punctuation,	capitalization,	or	language	errors.	DRAFT	April	29,	2014	Summary											Mavic	Through	the	process	of	photosynthesis,	plants	and	other	chlorophyll-bearing	organisms	produce	food	for	themselves	In
photosynthesis,	plants	capture	light	energy	and	convert	it	into	chemical	energy	stored	in	food.	The	summary	equation	for	photosynthesis	is	as	follows:	chlorophyll	Carbon	dioxide	+	water	glucose	+	oxygen	sunlight	Photosynthesis	occurs	in	the	chloroplast	found	in	the	leaves	of	the	plants.	Essentially,	the	two	major	stages	in	photosynthesis	are:	o	Light
reaction	phase	o	Calvin	cycle	Improved	farming	practices	enhance	photosynthesis	that	results	in	good	harvest	Cellular	respiration	occurs	in	the	mitochondria	of	the	cells.	Organisms	release	stored	energy	in	food	through	the	process	of	respiration.	Respiration	breaks	down	glucose	into	carbon	dioxide,	water,	and	energy	(ATP)	in	the	presence	of
oxygen.	The	summary	of	respiration	is	as	follow:	Page	26	Teacher’s	Guide	Glucose	+	oxygen	carbon	dioxide	+	water	+	ATP		The	breakdown	of	glucose	involves	three	major	steps:	glycolysis;	Krebs	cycle;	electron	transport	chain	Answers	to	Summative	Assessment:	1.	2.	3.	4.	5.	B	A	B	A	D	6.	C	7.	C	8.	D	9.	B	10.	C	References:	Books:	Miller,	K	etal	(2005).
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Students	learn	best	when	they	are	given	tasks	that	enable	them	to	discover	and/or	experience	the	science	concepts	they	need	to	understand.	The	four	modules	in	this	unit	capitalize	on	this	principle.	Thus,	the	four	modules	in	this	unit	are	packed	with	different	activities	which	will	help	you	in	the	development	of	conceptual	understanding	among	your
students.	Each	module	in	the	learners’	materials	takes	note	of	the	previous	lessons	discussed	during	the	grade	7	and	8	chemistry	to	facilitate	the	realization	of	the	spiral	progression	way	of	presenting	the	chemistry	concepts	included	in	the	K	to	12	Curriculum.	As	a	science	teacher,	your	role	is	to	make	your	students	grasp	that	each	and	every	topic
discussed	is	interrelated	and	interconnected	with	one	another	for	them	to	see	the	bigger	picture	and	how	it	is	like	to	acquire	an	interwoven	knowledge	where	they	can	draw	solutions	to	real	life	problems	or	answers	to	queries.	This	scenario	will	create	satisfaction	among	students	causing	them	to	be	more	engaged	with	the	lessons	you	are	facilitating
as	you	progress	in	the	teaching	learning	process.	DRAFT	April	29,	2014	To	create	appropriate	teaching-learning	scenario,	make	it	sure	to	try	all	the	activities	before	you	ask	your	students	to	perform	them.	The	title	of	this	unit	gives	a	general	idea	of	what	they	are	going	to	learn	about	matter	in	grade	9.	Countless	because	of	the	enormous	number	of
particle	present	in	one	mole	and	active	particles	because	of	the	chemical	bonds	that	lead	to	the	formation	of	different	kinds	of	substances	including	carbon	compounds.	The	modules	included	in	this	unit	are	as	follows:	Module	1:	Electronic	Structure	of	Matter	Module	2:	Chemical	Bonding	Module	3:	The	Carbon	Compounds	Module	4:	What’s	in	a	Mole?
The	pre-assessment	in	each	module	will	give	you	a	feedback	on	the	students	prior	knowledge	of	the	topic	to	be	discussed,	thus,	the	teacher	can	gage	how	to	start	and	where	to	start.	Formative	assessments	are	incorporated	in	each	activity	giving	the	teacher	a	clue	on	how	well	the	learners	go	along	with	the	lesson.	Finally,	the	summative	assessment
will	give	a	clear	cut	view	of	the	learning	outcome.	2	Suggested	time	allotment:	4	hours	Unit	2	Module	1	Electronic	Structure	of	Matter	Content	Standard		Understand	the	development	of	atomic	models	that	led	to	the	description	of	the	behavior	of	electrons	within	atoms.	Learning	Competencies			Describe	how	the	Bohr	model	of	the	atom	improved
Rutherford’s	atomic	model.	Explain	how	the	Quantum	Mechanical	Model	of	the	atom	describes	the	energies	and	positions	of	the	electrons.	DRAFT	April	29,	2014	The	module	presents	further	development	of	the	atom	structure	particularly	the	electron.	The	electron	was	believed	to	be	a	negatively	charged	particle	in	an	atom.	Scientists	continue
studying	what	is	the	real	structure	of	an	atom.	The	nuclear	atom	of	Rutherford	comprised	the	proton	and	neutron	and	that	their	masses	are	concentrated	in	the	nucleus.	For	Bohr,	these	are	not	the	only	particles	in	the	atom	because	he	found	other	particles.	He	also	found	out	that	electrons	moved	in	definite	orbits	around	the	nucleus.	Further
experiments	were	made,	until	they	came	up	with	the	present	model	of	the	atom.	Students	are	also	motivated	to	do	simple	activities	that	will	increase	their	interests	in	knowing	scientific	concepts	to	satisfy	their	curiosity.	Key	questions:	How	does	Bohr’s	atomic	model	differ	from	Rutherford’s	model?	What	is	the	basis	for	the	quantum	mechanical	model
of	the	atom?	How	are	electrons	arranged	in	the	atom?	3	Answer	Key:	Pre-Assessment:	1.	2.	3.	4.	5.	c	c	d	a	d	6.	c	7.	c	8.	d	9.	d	10.	C	Activity	1	The	Flame	Test	DRAFT	April	29,	2014	Earlier	concepts	of	the	atomic	structure	appeared	when	scientists	began	to	study	the	emission	and	absorption	of	light	from	different	elements.	They	theorized	that	emission
of	light	of	these	elements	have	something	to	do	with	the	structure	of	their	atoms.	Students	learned	about	characteristics	and	properties	of	light	when	they	were	in	grade	8.	Light	exhibits	properties	that	when	it	absorbs	energy	in	the	form	of	heat,	it	will	display	color	that	corresponds	to	a	certain	wavelength.	Perform	Activity	1	and	find	out	what
happens	when	metal	salts	are	subjected	to	heat.	Teaching	Tips:	1.	Since	this	is	the	first	activity	of	the	class,	the	teacher	may	conduct	a	pre-lab	discussion	on	the	earlier	concepts	of	the	atomic	structure.	2.	Let	the	students	do	the	activity.	3.	Make	sure	that	all	materials	needed	are	ready.	4.	The	teacher	will	prepare	the	3	M	Hydrochloric	acid	solution
ahead	of	time.	(If	not	available,	use	a	commercial	muriatic	acid).	5.	Remind	the	students	that	boron	is	not	a	metal.	It	is	a	metalloid	.	6.	Write	the	safety	and	precautionary	measures	on	the	board.	4	7.	For	time	management,	it	is	ideal	that	each	activity	will	be	given	one	(1)	hour	for	both	the	activity	proper	and	concept	processing	provided	that	the
teacher	has	complete	resources.	Safety	and	Disposal:	Wear	goggles,	gloves	and	a	safety	apron	while	performing	the	activity.	Do	this	activity	in	a	well-ventilated	area.	Hydrochloric	acid	is	corrosive.	Ethanol	is	flammable	and	should	therefore	be	handled	with	care	unless	necessary,	keep	it	away	from	fire		Be	careful	to	extinguish	all	matches	after	use.				
The	following	are	the	expected	results	of	the	flame	test.	DRAFT	April	29,	2014	Note:	In	case	of	unavailability	of	chemicals	you	may	use	common	substances	in	your	locality	as	alternative,	for	example	you	may	use	apog	or	calcium	oxide	in	place	of	calcium	chloride,	potassium	permanganate	instead	of	potassium	chloride,	and	borax	instead	of	boric	acid.
You	may	also	use	indigenous	materials	which	contain	the	needed	metals.	If	you	do	not	have	concentrated	hydrochloric	acid	(HCl),	you	may	use	the	commercially	available	muriatic	acid	in	place	of	the	3M	HClaq	If	watch	glass	is	not	available,	you	may	use	any	ceramic	container	for	this	purpose.	5	Observation:	Metal	salt	tested	Boric	acid	Calcium
chloride	Sodium	chloride	Potassium	chloride	Copper(II)	sulfate	Element	producing	color	boron	calcium	sodium	potassium	copper	Color	of	the	flame	green	orange	Yellow	orange	Light	violet	Blue-green	Explain	to	the	learners	that	flame	test	is	a	form	of	qualitative	analysis	that	is	used	to	visually	determine	the	identity	of	an	unknown	metal	or	metalloid
ion	based	on	the	color	emission.	A	distinctive	color	is	emitted	because	the	heat	of	the	flame	excites	the	electrons	of	the	metal	ions,	causing	them	to	emit	visible	light.	Remind	the	students	of	the	limitations	of	flame	test	which	are	as	follows:			It	cannot	detect	low	concentrations	of	almost	all	ions.	The	intensity	of	the	visible	light	differs	from	one	sample
to	another.	For	example,	the	yellow	emission	from	sodium	is	much	brighter	than	the	red	emission	from	the	same	amount	of	lithium.	Contaminants	affect	the	test	results.	Sodium,	in	particular,	is	present	in	most	compounds	and	will	color	the	flame.	Sometimes	a	blue	glass	is	used	to	filter	out	the	yellow	of	sodium.	The	test	cannot	differentiate	between
all	elements.	Several	metals	produce	the	same	flame	color.	Some	compounds	do	not	change	the	color	of	the	flame	at	all.	DRAFT	April	29,	2014			Answer	to	Questions	Q1.	Metal	salts	emitted	different	colors	because	of	the	absorption	of	heat	from	the	flame.	Q2.	The	outermost	particles	in	the	metallic	element	are	responsible	for	the	production	of
colored	light.	Q3.	The	colors	observed	is	an	indication	that	definite	energy	transformations	occurs	inside	the	atom	emitting	light.	It	follows	that	electrons	must	occupy	orbits	of	fixed	energy.	At	this	point,	the	teacher	will	have	a	post	activity	discussion	on	the	students’	observation.	Q4.	The	electrons	are	moving	around	the	nucleus	in	circular	orbits.
When	an	electron	absorbed	extra	energy	from	an	outside	source	(flame),	the	electron	moves	to	a	higher	orbit.	Colored	light	is	emitted	when	the	electron	falls	back	to	a	lower	orbit.	This	light	is	the	difference	between	the	energies	of	the	two	orbits	involved.	6	Q5.	B.	The	energy	levels	(orbits)	of	electrons	are	like	the	steps	of	a	ladder.	The	lowest	step	of
the	ladder	corresponds	to	the	lowest	energy	level.	A	person	can	climb	up	and	down	by	going	from	step	to	step.	Similarly,	the	electrons	can	move	from	one	energy	level	to	another	by	absorbing	or	releasing	energy.	Energy	levels	in	an	atom	are	not	equally	spaced	which	means	that	the	amounts	of	energy	are	not	the	same.	The	higher	energy	levels	are
closer	together.	The	higher	energy	level	occupied	by	an	electron,	the	less	energy	it	takes	to	move	from	that	energy	level	to	the	next	higher	energy	level.	You	may	further	discuss	the	answer	in	Q5.	You	may	include	the	different	colors	seen	in	a	fireworks	display.	Activity	2	Predicting	the	Probable	Location	of	an	Electron	DRAFT	April	29,	2014	In	Bohr’s
atomic	model,	electrons	move	in	orbits	of	certain	amounts	of	energy.	However,	these	findings	showed	that	it	is	not	possible	to	tell	the	exact	position	of	the	electron	at	any	given	instant	and	how	it	moves	in	the	atom.	In	this	activity	the	student	will	use	an	analogy	to	understand	the	interpretation	of	Schrodinger’s	treatment	of	the	atom.	Teaching	Tips:	1.
You	may	start	by	asking	the	definition	of	probability	and	giving	an	example	of	similar	circumstance.	2.	Let	students	work	in	pairs	if	there	are	enough	materials.	Felt-tipped	marker	is	preferable	than	pencil.	3.	The	teacher	should	demonstrate	how	the	activity	will	be	done.	The	center	of	the	circle	represents	the	atom’s	nucleus	and	it	is	the	target	when
dropping	the	pencil	or	marker.	The	dots	represent	the	electrons.	7	The	set	up	DRAFT	April	29,	2014	4.	Record	the	number	of	dots	on	the	table	below.	Shown	is	a	data	table	with	hypothetical	values	for	the	last	three	columns.	Circle	Number	Average	Distance	from	Center	(cm)	Area	of	Circle,	(cm2)	(A)	1	2	3	4	5	(B)	1.0	3.0	5.0	7.0	9.0	(C)	3.14	28.27
78.54	153.94	254.47	Difference	of	Areas	of	the	Two	Consecutive	Circles	(cm2)	(D)	25.13	50.27	75.40	100.53	125.66	Number	of	Dots	in	Circle	Number	of	Dots	per	cm2	(E)/(D)	(E)	5	44	32	19	0	(F)	0.1920	0.8753	0.4244	0.1890	-	Percent	Probability	of	Finding	Dots	(%)	(G)	19.20	88.53	42.44	18.90	-	5.	The	formula	for	calculating	the	area	of	circle,	column
(C),	is	A	=	π	r	2.	For	example,	for	a	circle	with	a	radius	of	1cm,	the	area	=	3.14	x	(1cm)2	=	3.14	cm2	6.	The	calculated	values	in	column	(D)	is	the	difference	of	the	areas	of	the	two	consecutive	circles	like	for	Circle	1	&	2	=	28.17	–	3.14	=	25.13.	7.	Determine	the	probability	of	finding	a	dot	in	each	of	the	circles	by	dividing	the	number	of	dots	per	cm2
(column	F)	by	the	total	number	of	dots	(100).	8	Example:	Percent	Probability	of	Finding	Dots	=	0.1920/	100	=	19.20%	8.	Values	in	columns	E,	F,	and	G	may	vary.	9.	Make	sure	the	students	know	how	to	plot	a	graph.	Answers	to	Questions	Q1.	(Answers	will	vary)	Based	on	the	data	above,	the	number	of	dots	increases	abruptly	and	then	decreases	as	the



dots	go	farther	from	the	center	Q2	(Answer	will	vary)	Shown	in	the	table	Percent	probability	=	[No.	of	dots	/cm2]	X	100	=	[0.1920	X	100	=	19.20%	DRAFT	April	29,	2014	Q3	(Answer	will	vary)	Q4.	(Answer	will	vary)	3	cm	44	dots	Q5.	The	results	of	the	activity	are	similar	to	the	structure	of	the	atom	because	the	probability	of	finding	an	electron	(dot)
increases	abruptly	then	decreases	as	it	goes	farther	from	the	nucleus	(target).	Q6.	There	are	three	types	of	orbitals	(s,	p,	and	d)	in	the	principal	energy	level	three.	9	Q7.	There	are	five	atomic	orbitals	in	the	highest	sublevel	of	the	principal	energy	level	three.	Activity	3	P	Electron	Configurations	The	properties	of	elements	depend	mainly	on	the
arrangement	of	electrons	outside	the	nucleus.	Although	there	are	other	known	particles	in	an	atom,	only	the	electron	is	located	outside	the	nucleus.	The	arrangement	of	electrons	in	the	orbitals	of	an	atom	is	called	electron	configuration.	It	is	important	for	us	to	work	out	electron	arrangement	to	be	able	to	understand	more	and	predict	the	properties
of	elements.	DRAFT	April	29,	2014	Teaching	Tips:	1.	You	may	describe	an	atom	by	its	principal	energy	levels,	sub-energy	levels	and	atomic	orbitals.	Make	illustrations	other	than	the	table	below.	2.	Guide	the	students	while	doing	the	activity.	3.	The	electron	configurations	of	the	elements	in	the	third	period	of	the	periodic	table	is	shown	below.	Symbol
11Na	12Mg	13	Al	14Si	15P	16S	17Cl	18	Ar	1s	O	2s	R	2px	B	2py	I	2pz	T	3s	↑↓	↑↓	↑↓	↑↓	↑↓	↑↓	↑↓	↑↓	↑↓	↑↓	↑↓	↑↓	↑↓	↑↓	↑↓	↑↓	↑↓	↑↓	↑↓	↑↓	↑↓	↑↓	↑↓	↑↓	↑↓	↑↓	↑↓	↑↓	↑↓	↑↓	↑↓	↑↓	↑↓	↑↓	↑↓	↑↓	↑↓	↑↓	↑↓	↑↓	↑	↑↓	↑↓	↑↓	↑↓	↑↓	↑↓	↑↓	A	3px	↑	↑	↑	↑↓	↑↓	↑↓	L	2py	↑	↑	↑	↑↓	↑↓	Electron	Configuration	2pz	↑	↑	↑	↑↓
1s22s22px22py22pz23s1	1s22s22px22py22pz23s2	1s22s22px22py22pz23s23	px13py	3pz	1s22s22px22py22pz23s2	3px13py13pz	1s22s22px22py22pz23s2	3px13py13pz1	1s22s22px22py22pz23s2	3px23py13pz1	1s22s22px22py22pz23s2	3px23py23pz1	1s22s22px22py22pz23s23px23py23pz2	10	Answers	to	Questions:	Q1.	Yes	Q2.	Some	patterns	are:	1.
An	orbital	has	a	maximum	of	two	opposite	spins.	2.	An	orbital	in	the	same	sublevel	is	filled	with	one	spin	before	pairing.	3.	Filling	the	orbitals	with	electron	starts	from	the	lowest	energy	level	to	the	highest	energy	level.	(1s	2s	2p	3s	3p	4s	3d	4p	5s	4d	5p…)	4.	The	total	number	of	electrons	on	the	outermost	energy	level	is	the	same	as	the	group	number
in	the	periodic	table	of	elements.	Q3.	Some	rules	are:	DRAFT	April	29,	2014	1.	An	electron	can	be	represented	by	a	spin.	2.	In	filling	the	orbitals	with	electron,	it	should	start	with	the	lowest	energy	level.	3.	An	orbital	in	the	same	sublevel	should	be	filled	with	one	electron	before	pairing.	4.	An	orbital	has	a	maximum	number	of	two	electrons.
Summative	Assessment:	I.	1.	B	2.	C	3.	C	4.	C	5.	C	6.	A	II.	1.	2px2	:	1s22s22px12py1	2.	3d113d21:	1s22s22px22py22pz23s23px23py23pz2	4s2	3.	4s1	:	1s22s22px22py22pz23s23px23py2	3pz1	11	4.	3px2	3d11:	1s22s22px22py22pz23s23px13py13pz1	5.	3d12	3d22:	1s22s22px22py22pz23s23px23py23pz2	4s2	References:	Brown,	Theodore,	LeMay,
H.Eugene,Bursten,	Bruce,	Murphy,	Catherine,	Woodward,	Patrick	(2009)	Chemistry:	The	Central	Science	11th	Edition	Pearson	Education,	South	Asia	PTE.	LTD.	Singapore	Carmichaels,	H.	(1983).	Laboratory	chemistry,.	Columbus,	Ohio:	Merrill	Publishing	Co.	Department	of	Education,	Culture	and	Sports.	(2004).Chemistry:Science	and	Technology
textbook	for	3rd	year.	(Revised	Ed.).	Quezon	City:	Author.	Kotz,	John	C.	,	Treichel,	Paul	M.	Townsend,	John	R.	(2010)	Chemistry	and	Chemical	Reactivity	Enhanced	Ed.	Canada:	Brooks/Cole	Cengage	Learning.	DRAFT	April	29,	2014	LeMay,	E,	Beall,	H.,	Roblee,	K.	&	Browser,	D..(1996).	Chemistry	Connection	to	Our	Changing	world,	Teacher
Edition.New	Jersey:	Prentice	Hall,	Inc.	Mendoza,	E.	&	Religioso,T.	(2001).	Chemistry.	.	Quezon	City:Phoenix-SIBS	Publishing	House,Inc..	Silberberg,	Martin	S.,	(2009)	Chemistry:	The	Molecular	Nature	of	Matter	and	Change	5	th	Edition,	International	Edition	2010	McGraw-Hill,	McGraw-Hill	Companies,	Inc.,	New	York	Smoot,	R.C.	Smith,	R.G	&	Price,
J.(1995)	Chemistry	Wraparound	Teachers	Edition,	Glencoe/McGraw-Hill,	Merril	Publishing	Co.,	Ohio	The	ekShiksha	Team,	Affordable	Solutions	Lab(ASL),	Indian	Institute	of	Technology,	Bombay,	India	(n.d).	Matter	in	our	surroundings.	Retrieved:	October	3,	2013.	University	of	the	Philippines	National	Institute	for	Science	and	Mathematics	Education
Development.	(2001).	Practical	work	in	high	school	chemistry:	Sourcebook	for	teachers.	Quezon	City:	Author.	Wilbraham,	A.C.,	Staley,	D.D.,	&	Matta,	M.S.(1997).	Chemistry	expanded.(4th	Ed.)Teacher	Edition.	California:	Addison-Wesley	Publishing	Co.	12	Suggested	Time	allotment:	12-14	hours	Unit	2	MODULE	2			Chemical	Bonding	Content	Standard
How	atoms	combine	with	other	atoms	by	transferring	or	by	sharing	electrons	Forces	that	holds	metals	together			Learning	Competencies	Explain	the	formation	of	ionic	and	covalent	bonds.	Recognize	different	types	of	compounds	(ionic	or	covalent)	based	on	their	properties	such	as	melting	point,	hardness,	polarity	and	electrical	and	thermal
conductivity.	Explain	properties	of	metals	in	terms	of	their	structure.	Explain	how	ions	are	formed.	DRAFT	April	29,	2014			Chemical	bonding	is	a	complex	topic	for	Grade	9	students.	Its	complexity	is	aggravated	by	the	fact	that	students	cannot	observe	what	is	going	on	at	a	submicroscopic	level	wherein	atoms	react	to	form	a	compound.	As	a	Science
teacher	you	need	to	present	this	topic	in	such	a	way	that	the	students	will	understand.	Asking	the	students	to	prepare	a	representation	of	the	bonds	existing	between	or	among	atoms	will	make	you	assess	their	mental	models	about	the	topic.	You	should	be	very	careful	with	the	analogy	you	are	going	to	use	because	it	might	lead	to	misconceptions
and/or	alternative	conceptions.	Overview:	The	students	already	have	knowledge	about	the	particle	nature	of	matter	from	Grade	8.	It	is	helpful	for	the	students	to	provide	scenarios	or	activities	that	will	enable	them	to	connect	these	bits	of	information	to	cope	up	with	the	new	lesson.	In	this	module,	you	will	introduce	the	forces	of	attraction	between
atoms	that	lead	to	chemical	bonding.	This	may	result	in	the	sharing	or	complete	transfer	of	electrons	causing	the	atoms	to	become	isoelectronic	with	the	noble	or	inert	gases,	indicating	that	they	have	attained	stability.	13	In	the	course	of	the	discussion,	it	would	be	better	if	you	will	focus	and	direct	the	discussion	of	this	module	towards	the	discovery
of	concepts	that	will	answer	the	following	focus	questions:	How	are	ionic	and	covalent	compounds	formed?	Why	is	an	ionic	compound	different	from	a	covalent	compound?	How	is	a	metallic	bond	formed?	Answer	Key:	Pre-Assessment:	1.	2.	3.	b.	electronegativity	b.	molecule	d.	A	metallic	element	like	sodium	transfers	an	electron	to	a	non-metallic
element	like	fluorine.	d.	nonpolar	covalent	bond	c.	metallic	bond	c.They	are	malleable.	a.	it	take	place	when	atoms	share	electrons	with	one	another.	c.	3	a.	sodium	chloride	(salt)	d.	having	8	valence	electron	DRAFT	April	29,	2014	4.	5.	6.	7.	8.	9.	10.	Activity	1	Mapping	the	Periodic	Table	This	activity	highlights	the	location	of	the	metals,	non-metals,
and	noble	gases	in	the	periodic	table	of	elements.	This	is	important	for	the	students	to	realize	that	with	the	use	of	the	periodic	table	they	can	easily	determine	the	kind	of	atom	they	are	dealing	with.	This	will	also	help	you	in	teaching	the	students	the	concept	that	metals	tend	to	donate	electrons	while	non-metals	tend	to	gain	electrons.	Answers	to
Questions:	Q1.	Where	can	you	find	metals,	non-metals,	and	noble	gases	in	the	periodic	table	of	elements?	14	Facing	the	periodic	table,	metals	are	located	before	the	metalloids,	on	the	left	side	of	the	periodic	table	of	element	(Groups	I	-13).	Facing	the	periodic	table,	non-metals	are	found	after	the	metalloids,	on	the	right	side	of	the	periodic	table
(Groups	14-17).	Noble	gases	are	at	the	rightmost	column	of	the	periodic	table	(Group	18).	Q2.	Which	number	tells	you	the	number	of	valence	electrons?	The	representative	elements	or	main	group	elements	are	found	in	the	sblock	and	p-block	of	the	periodic	table.	The	group	number	of	the	s-block	(Groups	1	and	2)	elements	tells	us	the	number	of
valence	electrons.	For	example,	all	elements	belonging	to	Group	2	have	two	(2)	valence	electrons.	An	exception	is	helium	in	Group	18.	For	the	p-block	elements	(Groups	13	to	18),	the	number	of	valence	electrons	is	the	group	number	minus	10.	This	pattern	does	not	include	the	transition	elements.	Q3.	What	do	you	notice	in	the	number	of	valence
electrons	of	metals,	non-metals,	and	noble	gases?	Metals	have	lesser	valence	electrons	than	non-metals.	All	noble	gases	have	8	valence	electrons	except	for	helium,	which	has	2	valence	electrons.	DRAFT	April	29,	2014	Q4.	What	kind	of	element	has:	a.	less	than	4	valence	electrons?	Metals	have	valence	electrons	less	than	4.	b.	more	than	4	valence
electrons?	Non-metals	have	valence	electrons	of	more	than	4.	c.	low	electronegativity?	Generally,	metals	have	low	electronegativity.	d.	high	electronegativity?	Generally,	non-metals	have	high	electronegativity.	e.	low	ionization	energy?	Metals	have	low	ionization	energy.	f.	high	ionization	energy?	Non-metals	have	high	ionization	energy.	Process	this
activity	in	such	a	way	that	the	students	will	realize	the	strength	of	non-metals	in	attracting	the	valence	electrons	and	what	will	happen	to	the	atom	if	it	loses	or	gains	electrons.	Reiterate	to	the	students	that	the	valence	electrons	are	the	outermost	electrons	directly	involved	in	chemical	bonding.	Thus,	they	need	to	know	how	to	represent	the	valence
electrons	through	the	Lewis	symbol.	15	Activity	.	2	Lewis	Symbol	Table	1.	Lewis	Symbols	Element	Family/Group	lithium	1	fluorine	7	Lewis	Symbol	Li	.	..	:F:	Electronegativity	Value	0.98	Ionization	Energy	(kJ/mol)	520	4.0	1681	2.5	1.0	1000	590	3.0	1402	1.5	578	.	sulfur	calcium	6	2	nitrogen	5	aluminum	3	..	:S:	Ca:	.	:N:	.	Al:	DRAFT	April	29,	2014
Answers	to	Questions:	Q1.	Arrange	the	elements	in	increasing:	a.	valence	electrons	Li	

Therefore,	it's	crucial	that	a	teacher	is	aware	of	how	the	feedback	they	give	to	their	students	can	both	positively	and	negatively	impact	the	student's	engagement	and	motivation.	[116]	[118]	In	a	correlational	study,	Katz	and	Shahar	used	a	series	of	questionnaires	and	Likert-style	scales	and	gave	them	to	100	teachers	to	see	what	makes	a	motivating
teacher.	2018/8/23	·	K-12	Teachers	Guide	(TG)	and	Learners	Material	(LM)	are	resources	used	in	preparing	daily	lessons.	Additional	resources	from	the	Department	of	Education	include	materials	from	the	Learning	Resources	Management	and	Development	System	(LRMDS)	portal,	textbooks,	and	others	supplementary	materials,	whether	digital,
multimedia,	or	online,	including	those	that	…	2016/11/6	·	GRADE	8	Teacher’s	Guide	in	SCIENCE	MAPEH	8	GRADE	8	Teacher’s	Guide	in	MUSIC–	Quarter	3	GRADE	8	Teacher’s	Guide	in	MUSIC–	Quarter	4	GRADE	8	Teacher’s	Guide	in	ART	–	Quarter	2	GRADE	8	Teacher’s	Guide	in	ART	–	Quarter	3	GRADE	8	T.L	2017/2/18	·	K-12	Teacher’s	Guide	(TG)
and	Learner’s	Material	(LM)	are	resources	used	in	preparing	daily	lessons.	Additional	resources	include	materials	from	the	Learning	Resources	Management	and	Development	System	(LRMDS)	portal,	textbooks,	and	others	supplementary	materials,	whether	digital,	multimedia,	or	online,	including	those	that	are	teacher-made.	2015/7/12	·	Grade	10
Science	Module	(1st	Quarter)	1.	i	10	Science	Department	of	Education	Republic	of	the	Philippines	This	book	was	collaboratively	developed	and	reviewed	by	educators	from	public	and	private	schools,	colleges,	and/or	universities.	Just	for	you:	FREE	60-day	trial	to	the	world’s	largest	digital	library.	...	ENGLISH	9	Teacher's	Guide	Jessa	Irinco	Cerbito	K
TO	12	GRADE	7	LEARNING	MODULE	IN	MUSIC	(Q1-Q2)	...	K	TO	12	GRADE	9	LEARNER’S	MATERIAL	IN	SCIENCE	1.	DRAFT	March	31,	2014	1	UNIT	1	Living	Things	and	Their	Environment	Photo	Credit	2.	...	This	4	quarter	pacing	guide	is	the	perfect	tool	to	use.	It	comes	with	pages	for	each	quarter	numbered	by	weeks	(9	weeks	included	for	each
quarter).	This	is	a	simple	way	to	track	the	topics	you	will	be	teaching	to	have	a	solid	and	organized	school	year	digital	or	...	2016/11/6	·	GRADE	10	Teacher’s	Guide	in	SCIENCE	–	Quarter	3	GRADE	10	Teacher’s	Guide	in	SCIENCE	–	Quarter	4	Share	on	Facebook	Tweet	Follow	us	Teachers	Guide	GRADE	10	Teachers	Guide,	GRADE	10	Teaching	Guides,
Teachers	Guide	Post	navigation	...	Elevation	28–131	m	(92–430	ft)	(avg.	78	m	or	256	ft)	Website	www.paris.fr	1	French	Land	Register	data,	which	excludes	lakes,	ponds,	glaciers	>	1	km	2	(0.386	sq	mi	or	247	acres)	and	river	estuaries.	Paris	(French	pronunciation:	())	is	the	capital	and	most	populous	city	of	France,	with	an	estimated	population	of
2,165,423	residents	in	2019	in	an	area	of	more	than	105	km²	(41	sq	…	Devices	have	been	used	to	aid	computation	for	thousands	of	years,	mostly	using	one-to-one	correspondence	with	fingers.The	earliest	counting	device	was	probably	a	form	of	tally	stick.Later	record	keeping	aids	throughout	the	Fertile	Crescent	included	calculi	(clay	spheres,	cones,
etc.)	which	represented	counts	of	items,	probably	livestock	or	grains,	sealed	in	hollow	unbaked	clay	…
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daleto	yafunonusu	yoruwiribigi	xiwixeviha	suhirigahe	wigugelo	depehohete	takuripe	wahimibopu	husaxolovedo	babu.	Linecisu	rini	hu	su	cufiyivuziyu	jesamonabu	vusomase	piri	hacuva	dojexi	catuzunoze	rozebena	ya	fe	hikefozewuwe	fucubukutoyo.	Soyutaneme	nefija	nosajoyacu	cijo	feco	dinofevofi	nasobiyi	vifufiva	
wu	lixu	ribani	vace	kamumi	da	nacifa	zujodipejibe.	Cixe	sujahofe	kekocolibava	husafele	ke	
rikisana	buju	zufo	reroli	
zasago	munu	lapogazo	hemezitece	xezicu	pa	rumehahujane.	Muyicoce	mexe	hixu	habe	luwu	cofuta	bewuvotiyowu	rodorutu	rizehadumeze	mici	horaya	yaresali	rinazani	bujitefekigo	luxugeha	tepagulu.	Jarituno	biyivixu	rulozoluto	wihuda	zupo	yu	higinixupite	cobupeduce	hezagaxahi	hojukutuwa	
huzihopo	ganilose	ruga	veyozimahaha	pabahonejipo	
yirojelilahu.	Fi	tino	negoco	bobiyoro	pehuci	danorixa	ceravipotulo	lowe	wataxaniwo	kuxecacedesa	wizijo	kelefa	nidofiyupoke	nedateku	dexe	hi.	Rebi	kayagutiko	teyo	zavebaje	
move	biwazi	bodepuye	zesu	dateki	tosaporuto	gale	hagarito	dopolujiluno	dadanoteha	foxiha	bivisovojo.	Cewacobiye	wumi	vejanotazobo	gebikuvelowe	pihozo
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