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STEM in the Middle:	Improving	Interest	in	STEM	Careers	in	Middle	School	using	Learning	Blade



EXECUTIVE SUMMARY
STEM	(Science,	Technology,	Engineering	and	Math)	careers	are	among	the	most	promising	pathways	toward	
a	successful	life	for	today’s	students,	yet	most	students	lack	the	knowledge	needed	to	decide	to	move	into	
these	careers.	Studies	indicate	that	a	good	job	is	the	most	important	factor	in	overall	health	and	happiness,	
and	STEM	careers	can	provide	more	openings	and	higher	salaries	than	many	other	jobs.

However,	more	academic	knowledge	of	science	and	math	is	not	sufficient	to	encourage	students	to	pursue	
these	careers,	especially	for	girls	and	minorities.	Data	show	that	most	high-achieving	math	students	are		
not	interested	in	STEM	careers.	Yet	students	must	also	see	the	relevance	of	their	academic	studies	to	help	
them	prepare	for	these	careers.	Students	need	career	awareness	and	academic	relevance	beginning	in	
middle	school		to	take	advantage	of	these	opportunities.

The	Learning	Blade®	system	was	designed	to	address	the	need	for	STEM	career	awareness	and	academic	
relevance	in	middle	school.	It	introduces	more	than	90		STEM	careers	and	technologies	through	supplemental 
online	missions	that	focus	on	how	these	jobs	benefit	people	and	society.	A	student’s	performance	in	the	
mission	is	based	on	responses	to	questions	and	problems	that	show	how		STEM	professionals	use	math	and	
English	skills	in	their	jobs.	The	system	includes	offline	mission	challenge	projects	and	papercraft	figures	that	
increase	engagement	and	reward.	Teachers	receive	detailed	reports	on	the	performance	of	classes	
and	individual	students	against	academic	standards.

Results	confirm	that	the	Learning	Blade	system	achieves	its	
primary	goals	of	increasing	STEM	career	awareness	and	interest	
and	demonstrating	the	relevance	of	academics	to	real-life	jobs.	
Research-based	data	show	that	Learning	Blade:

•	 Introduces	STEM	careers	and	technologies	to	a	wide	range	of										
					students:

	 After	using	Learning	Blade,

	 	 o	 70%	of	students	said	they	learned	about	new	careers.

	 	 o	 75%	of	students	said	they	learned	about	technology.

•	 Demonstrates	the	relevance	of	academic	studies	to	future	careers	and	life:

	 Using	Learning	Blade	increased	the	number	of	students	who	strongly	agree	that:

	 	 o	 “What	I	learn	in	school	will	be	useful	later	in	my	life”	by	69%.

	 	 o	 “Math	is	helpful	when	solving	interesting	problems“	by	79%.

•	 Increases	interest	in	following	a	path	to	STEM	careers,	including	appropriate	academic	preparation	in 
	 high	school:

	 Using	Learning	Blade	increased	the	number	of	students	who	say	that:

	 	 o	 “I	would	like	to	be	an	engineer	or	scientist	in	the	future”	(strongly	agree)	by	97%.

	 	 o	 “In	high	school,	I	plan	to	take	advanced	math	classes	or	more	science	classes	than	are	required” 
	 	 	 by	56%.
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STEM CAREERS BUILD STUDENTS’ FUTURES
Our	nation’s	school	system	is	an	important	element	in	maintaining	
the	quality	of	our	workforce	and,	ultimately,	our	life.	Whether	we	
view	the	purpose	of	public	education	as	simply	teaching	academics,	
preparing	future	participants	in	a	democratic	society,	or	creating	
lifelong	learners,	we	know	that	a	useful	career	is	one	way	that	
citizens	can	contribute	to	their	families	and	to	society.	Surveys	show	
that	a	good	job	is	an	important	factor	in	achieving	overall	health	and	
happiness	(Gallup,	Inc.,	2015).	

STEM	careers	represent	a	leading	opportunity	for	a	healthy	and	productive	life	for	our	schools’	students.	STEM	
jobs	are	expected	to	grow	by	16%	from	2014	to	2024,	while	non-STEM	jobs	will	grow	by	only	11%	(EMSI,	2015).	
Furthermore,	STEM	skills	are	required	in	most	workplaces,	with	an	estimated	71%	of	careers	requiring	STEM	skills	
(Ingram,	2014).	Students	with	these	skills	are	more	likely	to	find	profitable	employment.	There	are	2.5	entry-level	
job	postings	for	every	4-year	graduate	in	STEM	fields,	compared	with	1.1	posting	for	each	new	non-STEM	BA	
graduate	(Burning	Glass,	2016).	STEM	jobs	pay	twice	as	much,	on	average,	with	median	earnings	of	$37.44/hour	
for	STEM	careers	vs.	$18.68	for	all	other	jobs	(EMSI,	2015).

STEM	also	provides	opportunities	for	better	salaries	for	women	and	minorities.	There	is	a	shortage	of	these	
groups	in	STEM	positions	in	industry.	While	women	represent	about	50%	of	the	overall	workforce,	they	are	no	
more	than	26%	of	the	STEM	workforce.	But	these	jobs	can	be	lucrative	for	women.	While women in all careers 
earn $0.77 for each dollar earned by men in the same jobs, in STEM fields women earn $0.92 for each dollar 
earned by men	(STEMconnector,	2014).

STEM in the Middle:	Improving	Interest	in	STEM	Careers	in	Middle	School	using	Learning	Blade
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STEM CAREERS BUILD STUDENTS’ FUTURES 

Our nation’s school system is an one of the most important elements in maintaining our future the 
quality of our workforce and, ultimately, our life. Whether we view the purpose of public education as 
simply teaching academics, preparing future participants in a democratic society, or creating lifelong 
learners, we know that a useful career is one way that future citizens will have the opportunity to can 
contribute to society or to their own familiesy and to society. Surveys show have shown that a good job 
is an one of the most important factors in achieving overall health and happiness [Gallup, Inc., 2015].  

STEM (Science, Technology, Engineering and Math) careers represent a leadingone of the best 
opportunities opportunity for a healthy and productive life for our school’s’ students. STEM jobs are 
expected to grow by 16% from 2014 to 2024, while non-STEM jobs will grow by only 11% (EMSI, 2015, as 
quoted by Change the Equation). Furthermore, STEM skills are required for success in most future 
workplaces, with an estimated 71% of careers requiring STEM skills [“IX Reasons STEM Needs Title IX, 
Huffington Post, 9/16/2014]. Students with these skills are more likely to find profitable employment. 
There are 2.5 entry-level job postings for every 4-year graduate in STEM fields, compared withto 1.1 
postings for each new non-STEM BA graduate (Burning Glass, as quoted by STEMconnector). STEM jobs 
pay twice as much, on average, with median earnings for STEM occupations of $37.44/hour for STEM 
careers vs. $18.68 for all other jobs (EMSI, 2015, as quoted by Change the Equation). 

STEM also provides opportunities for better salaries for women and minorities. There is a particular 
shortage of these groups in STEM positions in industry. While women represent about 50% of the 
overall workforce, they are no more than 26% of the STEM workforce. But these jobs can be particularly 
lucrative for women. While women in all careers earn $0.77 for per each dollar earned by men in the 
same jobs, in STEM fields women earn $0.92 for eachper dollar earned byfor men [“Women in STEM,” 
STEMconnector, 2014, as downloaded from 
https://www.millionwomenmentors.org/sites/default/files/resources/Women_in_STEM_-
_Realizing_the_Potential.pdf]. 

 

Figure 1. Percentages of women and minorities in STEM jobs, 2011. 

[National Science Foundation, Division of Science Resources Statistics. 2011. Women, Minorities, and 
Persons with Disabilities in Science and Engineering: 2011. Special Report NSF 11-309. Arlington, VA.] 

 

INTEGRATING STEM CAREERS IN THE ACADEMIC SETTING 

Figure 1. Percentages of women and minorities in STEM jobs, 2011.

(National	Science	Foundation,	Division	of	Science	Resources	Statistics,	2011)
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INTEGRATING STEM CAREERS IN THE ACADEMIC SETTING

Preparing	students	for	STEM	careers	is	not	just	about	teaching	math	and	science.	These	academic	skills	are	
necessary	for	most	STEM	careers,	but	mastery	or	even	interest	in	math	and	science	is	not	sufficient	to	drive	a	
student	toward	these		job	paths.	For	instance,	girls	have	been	shown	to	be		as	skilled	at	basic	science	and	math	
as	boys	(Hyde,	J.S.	and	Mertz,	J.E.,	2009),	but	they	are	a	significant	
minority	in	the	STEM	workforce.	According	to	data	from	ACT,	
Inc.,	only	21%	of	students	are	both	proficient	in	mathematics	and	
interested	in	STEM	careers	(Fig.2).	Another	23%	are	proficient	in	
math	but	lack	STEM	interest	(ACT,	Inc.,	2014).	Therefore,	improving	
math	instruction	will	not	persuade	most	students	to	follow	STEM	
careers.	Similarly,	science	alone	will	not	build	the	ranks	of	STEM	
professionals.	According	to	the	Wellcome	Trust	(2013),	82%	of	young	
people	said	school	science	lessons	were	very	or	fairly	interesting	–	
yet	63%	said	they	knew	little	or	nothing	about	careers	in	science.	
STEM career awareness and interest are separate, but necessary, 
components of education of the future technical workforce.

Many	schools	see	integrating	career	awareness	into	the	school	
day	as	a	challenge	due	to	competing	demands	for	teaching	required	academic	standards	and	preparation	for	
standardized	testing.	The	danger	in	this	approach	is	that	STEM	education	is	seen	as	competitive	with	traditional	
ELA	(English	Language	Arts)	and	mathematics	instruction,	instead	of	complementary.	It	is		recognized	that	
STEM	and	academics	can	and	should	work	together.	In	fact,	the	future	workforce	requires	not	only	science	and	
math	knowledge,	but	also	a	grasp	of	information	technology	and	innovation	skills	in	addition	to	proficiencies	in	
teamwork	and	communication,	including	reading,	writing	and	speaking	skills.

STEM	jobs	require	academic	skills	because:

•	 Such	workers	need	excellent	reading	and	math	skills	to		digest		technical	documents	and	analyze	data.

•	 Such	workers	need	writing	and	speaking	skills	to	communicate	technical	ideas	to		co-workers.

•	 Such	workers	need		academic	skills	to	read	the	problem	statements	and	process	the	required	data.

But	academics	benefit	from	STEM	career	awareness	because:

•	 STEM	careers	provide	examples	of	how	skills	such	as	higher	mathematics	help	solve		real	world	problems,		 	
	 creating	relevance	to	students.

• Students	who	see	the	relevance	of	academics		are	more	likely	to	engage	and	succeed	in	their	academic	studies.

•	 STEM	professionals	provide	good	role	models	of	success	in	life	made	possible	through	good	academic	skills.

•	 The	path	to	STEM	careers	encourages	participation	in	higher-level	math	and	science	courses	in	high	school
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Preparing students for STEM careers is not just about teaching math and science. These academic skills 
are necessary for most all STEM careers, but mastery or even interest in math and science is not 
sufficient to drive a student towards these specific job paths. For instance, girls have been shown to be 
just as skilled at basic science and math as boys [Hyde, J.S. and Mertz, J.E. (2009). Gender, culture and 
mathematics performance. Proceedings of the National Academy of Sciences 106 (22), 8801-8807], but 
they still are a significant minority in the STEM workforce. 
According to data from ACT, Inc., only 21% of students are 
both proficient in mathematics and are interested in STEM 
careers (Fig.2). Another 23% are proficient in math, but 
lack STEM interest (The Condition of STEM 2014, ACT, 
Inc.). Therefore, improving math instruction will not 
persuadeconvince the majority of most students to follow 
STEM careers. Similarly, science alone also will not build 
the ranks of STEM professionals. According to the 
Wellcome Trust (2013), 82% of young people said school 
science lessons were very or fairly interesting – yet 63% 
said they knew little or nothing about careers in science. 
STEM career awareness and interest is area separate, 
but necessary, components of education of the future technical workforce. 

Many schools see integrating career awareness into the school day as a challenge due to competing 
demands for teaching required academic standards and preparation for standardized testing. The 
danger in this approach is that STEM education is seen as competitive with traditional ELA//explain 
this// and mathematics instruction, instead of complementary. It is now recognized that STEM and 
academics can and should work together. In fact, the future workforce requires not only science and 
math knowledge, but also a good grasp of information technology and innovation skills in addition to 
proficiencies in teamwork and communication,  including reading, writing and speaking skills. 

STEM jJobs rRequire aAcademic sSkills bBecause: 

 Such workers needSTEM jobs require excellent reading and math skills to be able to read digest  
technical documents and analyze data. 

 Such workers need STEM jobs require writing and speaking skills to communicate technical ideas 
to team members and other co-workerscompany personnel. 

 Such workers need Success in science assessments and projects requires academic skills to read 
the problem statements and process the required data. 

But aAcademics bBenefit from STEM cCareer aAwareness bBecause: 

 STEM careers provide examples of how skills such as higher mathematics help solve are useful in 
solving real world problems, creating relevance to students. 

 Students who see the relevance of academics to interesting or meaningful problems are more 
likely to engage and succeed in their academic studies. 

 STEM professionals provide good role models of later success in life made possible through good 
academic skills. 

Fig. 2. High School Student STEM Interest  
and Math Proficiency 

Figure 2. High School Student STEM 
Interest and Math Proficiency.

Career awareness is ideally integrated 
throughout the school, emphasizing the relevance

 of academic skills to STEM preparedness. 



While	not	synonymous,	Career	and	Technical	Education	(CTE)	can	demonstrate	the	academic	benefits	of	a	
technical	education.	A	study	of	Arkansas	students	showed	that	participation	in	CTE	courses	increased	the	
probability	of	high	school	graduation	by	3.2%,	of	enrolling	in	a	two-year	college	by	0.6%,	and	of	being	employed	
after	graduation	by	1.5%	(Dougherty,	Shaun	M.,	2016).

Because	of	the	link	between	STEM	and	academic	success,		STEM	career	awareness	should	be		an	interdisciplinary	
issue.	This	way	it		won’t	compete	for	time	in	the	science	classroom		–	career	awareness	can	equally	be	useful	
in	English,	math	or	social	studies	contexts.	Less	than	25%	of	time	in	middle	schools	is	devoted	to	science	
(McMurrer,	Jennifer,	2007).	The	rest	of	the	school	day	presents	an	opportunity	if	we	can		show	other	teachers	
that	STEM	instruction	can		contribute	to	the	goals	of		English,	mathematics	and	social	studies.

Middle school is a time in students’ lives that is ripe for STEM interventions: 94% of eighth-graders make 
course-taking decisions related to preparing themselves for post-secondary education or a career (UMass,	
2011).	Middle	school	students	who	do	not	consider	a	STEM	major	or	career		might	not	enroll	in	the	necessary	
high	school	coursework	that	would	allow	them	to	properly	prepare	for	a	STEM	career.	Surveys	have	also	
shown	that	young	children	and	high	school	students	tend	to	participate	in	more	career-focused	activities	
and	discussions,	while	upper	elementary	and	middle	school	students	are	not	as	likely	to	learn	about	careers	
associated	with	what	they	are	learning	(Hallinen,	Judith	et	al.,	2008).

DESIGNING A SYSTEM TO INCREASE STEM CAREER 
ENGAGEMENT IN MIDDLE SCHOOL

This	understanding	of	the	benefits	and	lack	of	engagement	in	STEM	careers	forms	the	basis	of	the	Learning	
Blade	system.	Learning	Blade	recognizes	that	academic	skills	form	the	basis	for	readiness	for	STEM	careers,	and	
that	STEM	careers	can	provide	motivation	for	academic	engagement.	The	success	of	these	two	are	intertwined,	
especially	for		students	who	do	not	have	appropriate	role	models	or	motivation	at	home.

The	primary	purposes	of	Learning	Blade	are	to:

•	 Create	awareness	of,	and	interest	in,	STEM	careers	in	
middle	schools.

•	 Demonstrate	the	relevance	of	middle	school	
academics	to	these	careers.

•	 Provide	ubiquitous	access	without	the	need	for	
specialized	equipment	or	teacher	qualifications

STEM in the Middle:	Improving	Interest	in	STEM	Careers	in	Middle	School	using	Learning	Blade

Learning Blade emphasizes the application and 
development of ELA and math skills while introducing the 
benefits of STEM careers to students. The application of 
these skills is woven into the presentation of the careers.
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USING A MISSION CONTEXT FOR STEM
While	academic	integration	can	show	the	relevance	of	academics	
to	success	in	STEM	careers,	it	won’t	guarantee	a	large	and	diverse	
population	of	STEM-focused	students.	Attracting	girls	and	minorities	
into	STEM	requires	new	contexts	for	STEM	instruction,	because	these	
students		do	not	respond	as	readily	to	traditional	STEM	activities	based	
on		science	concepts.	Girls	especially	respond	more	to	careers	that	help	
others	(Weisgram	et	al.,	2011).	Research	demonstrates	that	women	are	
attracted	to	engineering	through	the	altruistic	work	that	engineers	do	
(Goodman,	et	al.,	2002)		Yet	high	school	girls	often	do	not	know	what	
engineering	is	(AAES/ASCE/WGBH	Educational	Foundation,	2005).	Students	also	cited	a	lack	of	knowledge	about	
health	science	careers	as	the	reason	for	low	interest	in	these	jobs	(USciences,	2012).	Girls	who	express	an	interest	
in	STEM	careers	have	had	more	exposure	to	them	than	have	other	girls	(Modi,	et	al.,	2012).

This	desire	for	human	impact	is	why,	to	attract	more	girls	and	millenials	into	the	STEM	fields,	Learning	Blade	
presents	STEM	careers	in	the	context	of	12	missions.	These	missions	show	how	these	careers	and	technologies	
help	to	solve	or	meet	community	and	societal	problems	or	needs.	For	instance,	the	missions	might	involve	helping	
an	injured	dolphin,	building	an	orphanage	after	a	major	earthquake,	or	solving	energy	and	transportation	needs	in	a	
new	city.

Table 1. Mission contexts for STEM clusters in Learning Blade

Task

Help	rescue	and	rehabilitate	an	injured	dolphin,	including	creating	a	prosthetic	tail
 
Design	and	build	an	environmentally-sound	orphanage	for	children	left	homeless	by	
an	earthquake	in	Haiti

Conduct	heart	surgery	and	therapy	for	a	child	actor	with	a	congenital	heart	defect;	
evaluate	the	use	of	artificial	hearts	or	heart	components

Evaluate	alternative	or	upgraded	energy	sources	for	a	city	that		has	an	old,	coal-fired	
power	plant
 
Consider	methods	to	increase	production	of	local	foods	in	a	community

Explore	technology	and	techniques	used	for	robotics	design,	such	as	sensors,	
electrical	circuits,	industrial	design	and	computers
 
Look	at	how	health	and	IT	professionals	can	use	data	warehousing	and	analysis	to	
predict	flu	outbreaks	using	GIS	and	social	media	data

Evaluate	new	transportation	methods	for	a	city	that	has	a	traffic	congestion	problem
Develop	a	concept	car	by	making	and	assembling	the	car

Develop	a	concept	car	by	making	and	assembling	the	car	

Assemble	the	tools	necessary	to	start	a	new	business

After	noticing	changes	to	a	school’s	website	and	social	media,	students		detect	and	
track	attempts	to	hack	the	school	accounts
 

Mission

Dolphin Rescue
 
Haiti 
Orphanage

Heart 
Surgery 

Energy 
Production
 
Local Food

Robotics 
Design 

Flu 
Outbreak
 
Transportation 
Jam 

Manufacturing
 
Entrepreneurship
 
Computer Science
 

Emphasis Areas

Biomedical,	marine	science

Construction,	sustainability

Medicine

Energy	production

Agriculture

Electronics,	computer	science

Information	technology

Transportation

Advanced	manufacturing

Finance,	business

Information	technology,	cybersecurity
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The	missions	also	create	a	game	environment	for	users.	Students	complete	the	missions	by	learning	about	
the	careers	and	technologies	that	would	solve	these	problems	in	real	life.	In	Learning	Blade,	these	careers	and	
technologies	are	referred	to	as	“teammates”	and	“tools.”	After	a	short	introduction	about	the	mission,	students	
must	select	appropriate	teammates	and	tools	from	a	short	list.

To	“earn”	these	teammates	and	tools,	students	complete	several	short,	online,	interactive	academic	lessons	that	
present		questions	or	problems.	These		15-minute	lessons	are	identified	according	to	their	emphasis	on	science,	
math,	English	or	social	studies.	In	this	way,	Learning	Blade	can	be	used	in	any	academic	classroom	and	can	form	
the	basis	of	an	interdisciplinary	approach	to	STEM	education.	Students	earn	points	by	answering	the	questions	
and	solving	the	problems	correctly.	Their	point	totals	can	be	viewed	individually	and	by	the	teachers,	and	also	on	
leaderboards	for	each	class.
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solving the problems correctly. Their point totals can be viewed individually and by the teachers, and 
also on leaderboards for each class. 

 

 

 

Figure 2. A sample mission map showing the organization of the mission into careers and technologies 
with individual lessons under each. 

To achieve these goal of creating create awareness and interest in STEM careers, the lessons begin with 
descriptions of what the jobs do, typical job tasks, or historical perspectives of how people in these jobs 
contributehave made notable or beneficial contributions to society. Students may answer questions to 
confirm their understanding of the careers and the appropriate way to preparepath towards preparing 
for them. 

Secondly, the lessons focus on how people in these careers use the skills typically taught in middle 
schools. The lessons guide students through situations that the professional faces, asking students to 
answer questions or complete//is “complete” the correct word// simple problems. Students are 
givenprovided with examples and any specific knowledge required, and are shown answers following 
each question to reinforce learning. Constructive feedback is provided if the student answers 

Figure 2. A sample mission map showing the organization of the mission into careers and technologies with 
individual lessons under each.

To		create	awareness	and	interest	in	STEM	careers,	the	lessons	begin	with	descriptions	of	the	jobs,	typical	
tasks,	or		how	people	in	these	jobs	contribute	to	society.	Students	may	answer	questions	to	confirm	their	
understanding	of	the	careers	and	the	appropriate	way	to	prepare	for	them.
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incorrectly. A narrative sound track ensures that students with low reading skills can both benefit from 
the curriculum and practice comprehension with informational texts.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

INTEGRATION WITH ACADEMIC STANDARDS 

Each Learning Blade lesson contains several 
different questions and/or problems that highlight the use of academic skills in the context of the 
mission or other lesson storyline. These skills include math and ELA (English Language Arts) //ELA should 
be explained the first time it is referenced above, not here// in addition to applied science concepts. The 
Learning Blade system produces analytical reports that provide information on student and class 
performance down to the level of individual skill standards and objectives. 

In the students’ view, students are allowed up to two attempts for each question in a lesson session. An 
incorrect response for the first attempt results in constructive feedback that can inform a second 
attempt. If the student makes a correct response by the second attempt, then the student’s score for 
the lesson and the overall score for the mission increases. 

Figure 3. Typical mMission dDashboard sScreen 

Figure 4. Typical cCurriculum sScreen 
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Figure 3. Typical mission dashboard screen

Figure 4. Typical curriculum screen

INTEGRATION WITH ACADEMIC STANDARDS
Learning	Blade	is	aligned	to	ALL	50	state	academic	standards	
and	provides	reporting	capabilities.	Each	Learning	Blade	lesson	
contains	several		questions	and/or	problems	that	highlight	the	
use	of	academic	skills	in	the	context	of	the	mission	or	other	
lesson	storyline.	These	skills	include	math	and	ELA	in	addition	to	
applied	science	concepts.	The	Learning	Blade	system	produces	
analytical	reports	that	provide	information	on	student	and	class	performance	down	to	the	level	of	individual	skill	
standards	and	objectives.

The	lessons	focus	on	how	people	in	these	careers	use	the	skills	typically	taught	in	middle	school.	The	lessons	
guide	students	through	situations	that	the	professional	faces,	asking	students	to	answer	questions	or	solve	
simple	problems.	Students	are	given	examples	and	any		knowledge	required	and	are	shown	answers	following	
each	question	to	reinforce	learning.	Constructive	feedback	is	provided	if	the	student	answers	incorrectly.	A	
narrative	soundtrack	ensures	that	students	with	low	reading	skills	can	both	benefit	from	the	curriculum	and	
practice	comprehension	with	informational	texts.

In	the	students’	view,	students	are	allowed	up	to	two	attempts	for	each	question	in	a	lesson	session.	An	incorrect	
response	for	the	first	attempt	results	in	constructive	feedback	that	can	inform	a	second	attempt.	If	the	student	
makes	a	correct	response	by	the	second	attempt,	then	the	student’s	score	for	the	lesson	and	the	overall	score	for	
the	mission	increase.

Item-level analysis provides 
detailed robust reports by 

academic standard. 



While	the	student		sees	only	the	overall	scores	for	the	lessons,	mission,	and	his/her	corresponding	standing	on	
the	class	leaderboard	if	the	teacher	uses	this	feature,	the	system	provides	teachers	and	administrators	additional	
information.	Each	academic	question	is	indexed	to	individual	academic	standards,	and	lessons	are	individually	
aligned	to	the	standards	of	each	state.	The	system	then	aggregates	responses	to	each	standard	and	provides	
reports	to	the	teacher	for	individual	students	or	for	an	entire	class.

STEM in the Middle:	Improving	Interest	in	STEM	Careers	in	Middle	School	using	Learning	Blade
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While the student only sees only the overall scores for the lessons, mission, and his/her corresponding 
standing on the class leaderboard if the teacher uses this feature, the system provides teachers and 
administrators additional information. Each academic question is indexed to individual academic 
standards, and lessons are individually aligned to the standards of each state. The system then 
aggregates responses to each standard and provides reports to the teacher for individual students or for 
an entire class. 

 

Figure 5. Reports provide skill objective-level analysis for individual students or classes. 

The system includes an alignment of each individual lesson to the academic standards of each of the 50 
U.S. states, in addition to the Common Core and NGSS//should this acronym be spelled out//. Teachers 
may select lessons to be added to an assignment list for individual students or classes by searching the 
library of more thanover 380 lessons by academic subject, standard ID, or keywords in standard 
definition or titles. 

Figure 5. Reports provide skill objective-level analysis for individual students or classes.

The	system	includes	an	alignment	of	each	individual	lesson	to	the	academic	standards	of	each	of	the	50	U.S.	
states,	in	addition	to	the	Common	Core	and	NGSS	(Next	Genration	Science	Standards).	Teachers	may	select	
lessons	to	be	added	to	an	assignment	list	for	individual	students	or	classes	by	searching	the	library	of	more	
than	380	lessons	by	academic	subject,	standard	ID,	or	keywords	in	standard	definition	or	titles.
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INTEGRATION WITH PROJECT-BASED LEARNING

Learning	Blade		complements	and	integrates	with	almost	any	project-based	learning	experience	and		includes		
easy-to-deliver,	hands-on	experiences.	The	wide	variety	of	missions	and	more	than	90		careers	and	technologies	
make	it	easy	to	identify	components	that	complement	nearly	any	hands-on	project	experience	(see	Appendix	1	
for		careers	and	technologies	in	Learning	Blade).

The	modular	nature	of	the	curriculum	allows	integration	with	existing	curriculum	and	projects.	In	addition	to	
using	the	complete	missions,	teachers	can	assign	individual	careers	or	technologies	to	students	or	classes	via	a	
“My	Lessons”	list.	In	this	way,	career	study	can	be	included	in	science	or	other		curriculum	units.	For	instance,	
if	a	class	is	studying	electricity,	the	teacher	can	assign	the	lessons	associated	with	the	electrician	career.	In	
addition	to	a	career	description,	these	lessons	include	information	on	circuit	designs	in	a	home,	the	major	users	
of	electricity	in	a	home,	and	a	history	of	the	competition	between	Thomas	Edison	and	Nicola	Tesla	to	establish	
the	electric	power	distribution	systems	we	know	today.	Another	example	is	the	unit	on	civil	engineering,	which	
includes	lessons	that	complement		bridge	or	structure	building	projects.	
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Figure 6. Individual lessons can be assigned by subject area or by individual skill standards. 

 

INTEGRATION WITH PROJECT-BASED LEARNING 

Learning Blade is designed to complements and integrates with almostnearly any project-based learning 
experience, and also includes its own easy-to-deliver, hands-on experiences. The wide variety of 
missions and more thanover 90 different careers and technologies makes it easy to identify components 
that complement nearly any hands-on project experience (see Aappendix 1 for a list of careers and 
technologies in Learning Blade). 

The modular nature of the curriculum allows easy integration with existing curriculum and projects. In 
addition to using the complete missions, teachers can assign individual careers or technologies to 
students or classes via a “My Lessons” list. In this way, career study can be included in science or other 
units in the curriculum units. For instance, if a class iswere studying electricity, the teacher can assign 
the lessons associated with the electrician career. In addition to a career description of the electrician 
career, these lessons include information on circuit designs in a home, the major users of electricity in a 
home, and information on the a history of the competition between Edison and Tesla//first names 
needed??// to establish the electric power distribution systems we know today. Another example is the 
unit on civil engineering, which that includes lessons thatdesigned to complement various bridge or 
structure building projects.  

If the teacher does not already have suitable project-based learning experiences, then Learning Blade 
provides classroom-ready “Mission Challenges.” These Mission Challenges serve as optional capstone 

Figure 6. Individual lessons can be assigned by subject area or by individual skill standards.
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Missions can be integrated with included PBL 
or with other hands-on activities. 



If	the	teacher	does	not	have	suitable	project-based	learning	experiences,	Learning	Blade	provides	classroom-
ready	“Mission	Challenges.”	These		serve	as	optional	capstone	projects	for	each	of	the	online	missions.	They	
include	simple	hands-on	experiences	that	require	common	materials		often	found	in	classrooms	or	homes,		
team-based	discussions,	oral	presentations	and	open-ended	writing	assignments.

STEM in the Middle:	Improving	Interest	in	STEM	Careers	in	Middle	School	using	Learning	Blade
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projects for each of the online missions. They include simple hands-on experiences that require common 
materials that can be often found in classrooms or homes, together with team-based discussions, oral 
presentations and open-ended writing assignments. 

 

Figure 7. Mission challenges provide opportunities for simple hands-on projects, group exercises, 
problem solving and presentation exercises related to each mission. 

In order tTo engage middle school students further and provide rewards, Learning Blade is releasing a 
new feature in 2016. As students complete the unit for each career or technology unit, they can 
download papercraft figure templates for each. These figures can be constructed by the students to 
create a 3-D figures of the career or technology. The career figures provide a summary of the career 
focus on the back. Students gain additional interest by working to collecting all of the figures. 

[appropriate images to be selected from below] 

Figure 7. Mission challenges provide opportunities for simple hands-on projects, group exercises, problem 
solving and presentation exercises related to each mission.
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To	engage	middle	school	students	further	and	provide	rewards,	Learning	Blade	is	releasing	a	new	feature	in	
2016.	As	students	complete	each	career	or	technology	unit,	they	can	download	papercraft	figure	templates	for	
each.	These		can	be	constructed	by	the	students	to	create	3-D	figures	of	the	career	or	technology.	The	career	
figures	provide	a	summary	of	the	career	focus	on	the	back.	Students	gain	additional	interest	by	collecting	all	of	
the	figures.
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Figure 8. A sample papercraft figure that allows students to create and collect paper models of various 
careers and technologies. 

This flexible design makes Learning Blade a convenient supplemental curriculum for a wide variety of 
implementation models. While Learning Blade is often used in science classrooms, it is alsojust as often 
found in career awareness courses, in after-school programs, or distributed among academic teachers in 
a team-teaching environment. The self-paced online lessons make it ideal for flipped//not sure what 
“flipped’’ means here// classrooms and enrichment opportunities. In addition, the complete narrative 
sound track and applied use of academic skills havehas demonstrated benefits for at-risk students in the 
9thth grade. 

 

STUDENT RESULTS FROM THE USE OF LEARNING BLADE 

The results of Learning Blade have been measured against the goals of: 

Figure 8. A sample papercraft figure that allows students to create and collect paper models of various careers 
and technologies

This	flexible	design	makes	Learning	Blade	a	convenient	supplemental	curriculum	for	a		variety	of	implementation	
models.	While	Learning	Blade	is	often	used	in	science	classrooms,	it	is	also	found	in	career	awareness	courses,	in	
after-school	programs,	or	distributed	among	academic	teachers	in	a	team-teaching	environment.	The	self-paced	
online	lessons	make	it	ideal	for	flipped	classrooms	and	enrichment	opportunities.	In	addition,	the	complete	
narrative	soundtrack	and	applied	use	of	academic	skills	have	demonstrated	benefits	for	at-risk	students	in	the	
9th	grade.
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STUDENT RESULTS FROM THE USE OF LEARNING BLADE
The	results	of	Learning	Blade	have	been	measured	
against	the	goals	of:

• Creating	awareness	of,	and	interest	in,	STEM	careers	
in	middle	schools.

• Demonstrating	the	relevance	of	middle	school	
academics	to	these	careers.

• Providing	ubiquitous	access	without	the	need	for	
specialized	equipment	or	teacher	qualifications.

Learning	Blade	measures	progress	on	these	goals	
through:

• Automated	tracking	of	the	number	of	lessons	and	
time	spent	by	students	in	the	curriculum.	

• Pre-	and	post-use	use	attitude	surveys	of	students.

• Surveys	and	other	comments	from	teachers.

In	terms	of	ubiquitous	access	and	wide	exposure	of	students	to	STEM	careers,	Learning	Blade	has	been	a	success.	
In	its	first	three	school	years	of	existence,	

Students have completed more than 270,000 lessons with more than  40,000 hours of online use.

More	than	100,000	students	have	registered	in	the	system	from	nearly	1,000	schools	and	organizations	in	32	states.

To	access	the	effectiveness	of	Learning	Blade	in	increasing	STEM	career	awareness	and	interest,	student	surveys	
were	conducted	in	the	first	pilot	year	and	in	the	2015-16	school	year.

Earlier,	pilot	sites	reported	positive	results	from	the	use	of	Learning	Blade.	For	instance,	students	at	Baldwin	High	
School	in	Georgia	completed	7,744	activities	and	logged	more	than	717	hours	in	the	system.	Dr.	Jeremy	Dockery,	
assistant	principal	at	Baldwin,	reports:

“I have never seen anything like Learning Blade before in my 12 years as an educator and administrator. The 
program’s ‘missions’ are so engaging and interactive that students do not even realize that they are learning. 
Learning Blade is an excellent way to get students interested in and excited about STEM education. As an 
administrator, I love the fact that each lesson is correlated to the standards.”

Student	and	staff	response	was	positive,	with	an	overwhelming	view	that	the	Learning	Blade	format	provides	a	
more	interesting	method	to	practice	academic	skills	than	traditional	instruction.	As	a	result	of	the	pilot	progress,	
we	have	made	many	improvements	to	the	system,	confirmed	student	desire	for	the	narrative	soundtrack	that	we	
are	now	adding,	and	identified	direction	for	further	research.
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Student surveys show that 71% 
learn about new careers and 

technologies, almost 2x increase in 
the number of stuents who want 
to be an ingineer or scientist, and 
a 79% increase in the relefance of 

math to students.  



Post-use,	the	sites	completed	the	Learning	Blade	satisfaction	survey,	which	consisted	of	15	independent	
lower	scales,	measuring	responses	from	strongly	disagree	to	strongly	agree.	The	survey	covering	topics	such	
as	whether	the	student	thought	he/she	learned	something	about	STEM	and	whether	he/she	enjoyed	certain	
aspects	of	the	program.	Students		could	add	comments.	Results	of	the	survey	are		in	Appendix	2.

The	survey	revealed	that	students	thought	they	learned	something	about	STEM	and	STEM	careers	in	addition	to	
academic	skills.	Students	agreed	with	statements	such	as	“I	learned	something	about	technology”	(76%	agree)	
and	“I	learned	something	about	new	careers”	(72%	agree).	They	thought	that	the	program	was	easy	to	use.	
One	of	the	strongest	responses	was	that	students	would	“rather	use	Learning	Blade	than	traditional	homework”	
(71%	agree).	Because	the	Learning	Blade	lessons	contain		practice	in	ELA	and	mathematics	skills,	we	think	
this	statement	indicates	that	students	would	rather	conduct	academic	exercises	when	placed	in	a	useful	and	
meaningful	context.	Additional	factors	could	be	that	students	prefer	computer	interaction	over	traditional	
homework	methods.

An	expanded	student	survey	was	implemented	in	spring	2016	in	cooperation	with	Battelle	Education.	The	survey	
included	questions	from	the	2013	survey	and		a	new	section	on	general	attitudes	toward	STEM	careers	and	
interests.	The	new	section	was	administered	to	students		before	and	after	use	of	Learning	Blade	and	used	a	four-
level	Likert	scale.

The	results	were	analyzed	for	differences	between	the	“before”	and	“after”	cohorts	(n=87	and	220,	respectively)	
using	an	unpaired	t-test	to	measure	their	statistical	significance.	Students	ranged	from	5th	to	9th	grade.	Results	with	
a	significant	difference	in	the	cohorts	with	a	confidence	level	of	95%	or	greater	were	identified.

These	results	indicate	that	Learning	Blade	has	produced	a	significant	effect	in	its	primary	goals	of	generating	
interest	in	STEM	careers	and	demonstrating	the	relevance	of	academic	studies	to	these	careers	and	in	life.

The	following	items	showed	a	significant	improvement	after	the	use	of	Learning	Blade	with	a	confidence	of	
95%	or	greater.
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Table 2. Survey items showing a statistically significant improvement after Learning Blade use

 Before LB*         After LB*       Improvement*

I	would	like	to	be	an	engineer	or	scientist	in	the	future.		 10%			 21%		 97%
(strongly	agree)

I	would	like	a	job	where	I	design	or	build	things.	 14%		 25%	 76%
(strongly	agree)

What	I	learn	in	school	will	be	useful	later	in	my	life.		 33%		 56%	 69%
(strongly	agree)

Math	is	helpful	when	solving	interesting	problems.			 26%		 47%	 79%
(strongly	agree)

In	high	school,	I	plan	to	take	advanced	math	classes	or		 24%	 38%	 56%
more	science	classes	than	are	required.	(strongly	agree)

Significant	at	95%	confidence,	n=87	pre-users,	220	post-users
*	Numbers	rounded	to	2	digits

This	shows	that	the	number	of	students	who	would	like	to	be	an	engineer	or	scientist	has	doubled	after	the	use	
of	Learning	Blade.	Additionally,	students	see	the	benefit	of	school	studies	and	the	utility	of	math	skills.	This	is	
confirmed	by	the	increase	in	the	plans	to	take	more	demanding	math	and	science	classes	in	high	school.

These	new	results	confirm	the	students’	self-assessment	of	increased	knowledge	of	careers	and	technologies	as	
seen	in	other	items	in	the	2013	and	2016	surveys.	

The	following	items	showed	a	possible	negative	effect:

Table 3. Survey items showing a statistically significant negative effect after Learning Blade use

 Before LB  After LB   
 % Agree or  % Agree or 
 Strongly  Strongly
 Agree   Agree  Improvement

Engineers	and	scientists	work	with	other	people.	 94%		 86%	 -8.2%

I	would	like	to	or	currently	do	belong	to	a	science	club.	 40%	 35%	 -12%

Analysis	of	the	first	item	indicates	that	format	of	the	Learning	Blade	lessons	that	focus	on	one	career	at	a	time	
might	not	have	sufficiently	emphasized	the	team	interactions	that	might	be	encountered	in	typical	STEM	job	
situations.	Efforts	are	underway	to	emphasize		teamwork	in	current	and	future	Learning	Blade	activities.
The	second	item	regarding	science	clubs	might	have	been	confusing,	and	results	might		be	due	to	outside	
scheduling	influences.
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The	remaining	Likert	items	showed	small	effects	from		Learning	Blade	use.	This	mainly	could	be		because	the	
students	expressed	high	alignment	with		Learning	Blade	goals	prior	to	use.	This	might	be	due	to	external	factors	
in	classrooms	that	had	expressed	an	interest	in	Learning	Blade	use.	This	effect	will	be	researched	by	an	outside	
party	in	fall	2016.

Table 4. Student responses regarding attitudes toward STEM pre- and post-Learning Blade use

 Before LB After LB  
 % Agree or     % Agree or  Percentage  
 Strongly  Strongly    Point  Percent 
Item  Agree Agree   Change  Change 

I	like	to	know	how	things	work.	 93%	 88%	 -5%	 -6%

I	like	to	use	computers	to	learn	things.	 86%	 81%	 -5%	 -6%

I	look	forward	to	high	school	classes	in	school.	 82%	 85%	 3%	 3%

I	would	like	to	or	currently	do	belong	to	a	science	club.	 40%	 35%	 -5%	 -12%

I	am	interested	in	a	career	that	uses	science,	math,		 69%	 69%	 1%	 1% 
or	technology.	

I	would	like	to	be	an	engineer	or	scientist	in	the	future.	 33%	 36%	 4%	 11%

I	am	interested	in	a	career	in	medicine	or	health	 48%	 46%	 -2%	 -4%

I	would	like	a	job	where	I	design	or	build	things.	 43%	 52%	 9%	 20%

Science	is	boring	to	me.	 32%	 33%	 -1%	 -4%

I	think	I	know	what	engineers	do.	 72%	 69%	 -4%	 -5%

Engineers	and	scientists	work	with	other	people.	 94%	 86%	 -8%	 -9%

Science	is	too	hard	for	me.	 18%	 18%	 0%	 0%

Math	is	too	hard	for	me.	 29%	 22%	 7%	 25%

I	can	figure	out	how	to	solve	hard	problems.	 73%	 80%	 7%	 9%

I	like	to	use	computers	to	learn	new	things.	 83%	 78%	 -5%	 -6%

I	am	good	at	math	and	science.		 78%	 80%	 2%	 2%

What	I	learn	in	school	will	be	useful	later	in	my	life.	 82%	 87%	 6%	 7%

I	don’t	need	good	math	skills	to	have	a	good	career		 29%	 24%	 5%	 16%
later	in	life.	

Math	is	helpful	when	solving	interesting	problems.		 85%	 86%	 1%	 1%

Good	English	skills	are	helpful	at	work.	 92%	 92%	 0%	 0%



The	population	for	this	survey	was	racially	diverse.	The	data	did	not	support	a	significant	difference	in	the	
beneficial	effect	of	Learning	Blade	on	different	ethnic	groups.

STEM in the Middle:	Improving	Interest	in	STEM	Careers	in	Middle	School	using	Learning	Blade
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Table 5. Ethnicity of student survey respondents

Ethnicity Before LB Users After LB Users

American	Indian	or	Alaskan	 4%	 2%

Asian	or	Pacific	Islander	 0%	 2%

Black	or	African	American	 31%	 34%

Hispanic	or	Latino	 7%	 6%

White/Caucasian	 41%	 40%

Prefer	not	to	answer	 6%	 6%

Other	(please	specify)	 12%	 10%

Several	typical	gender	preferences	could	be	seen	in	the	survey	results,	demonstrating	that		the	need	for	a	
different	approach	to	STEM	education	exists.	The	data	did	not	show	a	significant	difference	in	the	beneficial	
effects	of	Learning	Blade	on	boys	and	girls.	

The	survey	indicated	that	boys	were	more	likely	to	prefer	careers	in	engineering	or	science,	while	girls	preferred	
medicine	or	health.	This	supports	one	of	our	founding	hypotheses,	that	girls	prefer	careers	that		benefit	people	
or	society.
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Table 6. Difference between girls’ and boys’ responses to post-Learning Blade use

 Boys (n=108) Girls (n=111)  
 % Agree or     % Agree or  Percentage  
 Strongly  Strongly  Point  Percent     
Item  Agree Agree   Difference  Difference 

I	like	to	know	how	things	work.	 90%	 85%	 -4%	 -5%

I	like	to	use	computers	to	learn	things.	 80%	 83%	 3%	 4%

I	look	forward	to	high	school	classes	in	school.	 79%	 91%	 11%	 14%

I	would	like	to	or	currently	do	belong	to	a		 42%	 29%	 -12%	 -30% 
science	club.	

I	am	interested	in	a	career	that	uses	science,	math,		 77%	 61%	 -16%	 -21%	
or	technology.	

I	would	like	to	be	an	engineer	or	scientist	in		 51%	 21%	 -30%	 -59%
the	future.	

I	am	interested	in	a	career	in	medicine	or	health.	 31%	 61%	 29%	 92%

I	would	like	a	job	where	I	design	or	build	things.	 64%	 39%	 -25%	 -39%

Science	is	boring	to	me.	 30%	 37%	 7%	 24%

I	think	I	know	what	engineers	do.	 75%	 62%	 -13%	 -17%

Engineers	and	scientists	work	with	other	people.	 88%	 84%	 -4%	 -5%

Science	is	too	hard	for	me.	 15%	 20%	 5%	 33%

Math	is	too	hard	for	me.	 17%	 27%	 11%	 66%

I	can	figure	out	how	to	solve	hard	problems.	 88%	 72%	 -16%	 -18%

I	like	to	use	computers	to	learn	new	things.	 77%	 78%	 2%	 2%

I	am	good	at	math	and	science.		 81%	 78%	 -3%	 -4%

What	I	learn	in	school	will	be	useful	later	in	my	life.	 87%	 87%	 0%	 0%

I	don’t	need	good	math	skills	to	have	a	good		 24%	 24%	 0%	 2%
career	later	in	life.	

Math	is	helpful	when	solving	interesting	problems.		 88%	 84%	 -4%	 -5%

Good	English	skills	are	helpful	at	work.	 88%	 96%	 9%	 10%



While	significant	differences	exist	in	how	girls	and	boys	responded	to	several	items,	no	statistical	difference	was	
found	in	the	amount	of	improvement	in	the	items	pre-	and	post-Learning	Blade	between	boys	and	girls.

Additional	questions	focused	on	the	students’	attitudes	toward	the	Learning	Blade	program	itself,	as	was	done	in	
the	2013	survey.	These	results	validated	the	conclusions	of	the	previous	survey,	with	general	agreement	on	the	
quantitative	results.
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Table 7. Student survey questions regarding attitudes toward Learning Blade

                    Strongly             Strongly    
                                 Agree or         Disagree or      
Item                       Agree               Disagree 

I	liked	the	goal	of	the	missions.	 	 	 	 	 	 	 53%		 	 44%

I	learned	something	about	new	careers.		 	 	 	 	 70%	 	 28%

I	learned	something	about	science.		 	 	 	 	 	 73%	 	 24%

I	learned	something	about	technology.	 	 	 	 	 	 75%	 	 23%

I	learned	something	about	English.	 	 	 	 	 	 54%	 	 42%

I	learned	something	about	math.	 	 	 	 	 	 61%	 	 35%

I	would	rather	use	Learning	Blade	than	do	regular	homework.	 	 	 49%	 	 45%

I	wanted	to	complete	the	mission.	 	 	 	 	 	 59%	 	 37%

I	looked	at	the	leaderboard	to	see	how	I	was	doing	compared		 	 	 25%	 	 69%	
to	my	classmates.	

I	could	answer	most	of	the	problems	correctly.	 	 	 	 	 73%	 	 22%

The	website	menus	were	easy	to	use.	 	 	 	 	 	 65%	 	 29%

The	lessons	were	easy	to	follow.		 	 	 	 	 	 62%	 	 34%

I	would	want	to	use	Learning	Blade	again.	 	 	 	 	 46%	 	 50%

I	enjoyed	using	Learning	Blade.	 	 	 	 	 	 	 46%	 	 50%

I	felt	successful	after	completing	lessons	in	Learning	Blade.	 	 	 51%	 	 44%
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TEACHER COMMENTARY ON LEARNING BLADE

Overall,	80%	of	teachers	completing	a	post-use	survey	were	positive	and	indicated	that	they	would	use	the	
system	again.	The	following	comments	represent	the	most	common	responses:

Ways in which Learning Blade was useful in the classroom:

Teachers	used	the	Learning	Blade	system	to	help	explore	careers	and	connect	them	to	existing	curriculum:

 “It has assisted me in helping students explore how learning concepts are important to life.”

 “It allows students to SEE the careers that we discuss in a behind the scenes way.”

Features that teachers found useful or beneficial:

Teachers	liked	the	ability	for	students	to	select	their	own	paths	or	for	teachers	to	select	specific	portions	of	the	
curriculum:

 “This is a great resource and I am very thankful I have access to this for my students!”

 “The ability to assign all or parts of a challenge for exposure.”

 “The students are allowed to choose their own mission.”

 “The game-like set up and the ability to select a wrong tool or teammate, it gives you reasons.”

Aspects that teachers say need improvement:
Teachers	expressed	difficulty	with	fill-in-the-blank	questions	that	required	correct	spelling	or	issues	thought	to	be	
associated	with	computer	networking:

 “Several of the Tools and Activities have issues which counts the right answer wrong in free response.” …   
 “They get discouraged when they know an answer is correct, but cannot spell it properly.”

 “Sometimes the student would show me their finished work and that would not be reflected in the reports.”

Although	it	is	known	that	students	can	be	frustrated	when	having	problems	answering	fill-in-the-blank	questions	
due	to	incorrect	spelling,	the	answers	are	always	taken	from	the	previous	pages.	Therefore,	the	decision	was	
made	to	require	correct	spelling	for	the	answer	to	be	counted	correct.

After	analysis	of	the	technical	errors,	it	is	thought	that	these	are	due	to	networking	problems	at	the	local	schools.	
Steps	are	being	taken	to	reduce	the	sensitivity	of	the	system	to	communication	outages,	and	these		have	affected	
only	a	small	minority	of	users.

Teachers find Learning Blade useful in connecting 
careers to students and academics 
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SUMMARY OF OUTCOMES
The	Learning	Blade	system	has	been	shown	to	achieve	its	primary	goals.	The	following	research-based	data	
support	the	beneficial	effects	of	Learning	Blade	in	generating	awareness	and	interest	in	STEM	careers,	and	in	
preparation	for	STEM	careers	among	middle	school	students	through	increased	relevance	of	academic	studies.

•	 Introduce	STEM	careers	and	technologies	to	a	wide	range	of	students:

	 After	using	Learning	Blade,

	 	 o	 70%	of	students	said	they	learned	about	new	careers.

	 	 o	 75%	of	students	said	they	learned	about	technology.

•	 Demonstrate	the	relevance	of	academic	studies	to	future	careers	and	life:

	 Using	Learning	Blade	increased	the	number	of	students	who	strongly	agree	that:

	 	 o	 “What	I	learn	in	school	will	be	useful	later	in	my	life”	by	69%.

	 	 o	 “Math	is	helpful	when	solving	interesting	problems”	by	79%.

• Increase	interest	in	following	a	path	to	STEM	careers,	including	appropriate	academic	preparation	in	high	school:

	 Using	Learning	Blade	increased	the	number	of	students	who	say	that:

	 	 o	 “I	would	like	to	be	an	engineer	or	scientist	in	the	future”	(strongly	agree)	by	97%.

  o	 “In	high	school,	I	plan	to	take	advanced	math	classes	or	more	science	classes	than	are	required”	by	56%.

Copyright	2016	©	by	SAI	Interactive,	Inc.	d/b/a	Thinking	Media.	
Learning	Blade	is	a	registered	trademark	of	SAI	Interactive,	Inc.
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APPENDICES          Appendix 1. About Thinking Media

OUR PARTNERS
Learning	Blade	is	experiencing	exponential	growth.	Why?		Our	technology	has	so	many	new	adopters	because	
it	is	filling	a	need	in	education.	Teachers	for	100	years	have	heard	students	ask	them	the	question,	“When	will	I	
ever	use	this?”		Learning	Blade	answers	the	question	while	applying	both	math	and	ELA	standards	to	all		lessons.		
Learning	Blade	has	been	proven	to	both	improve	knowledge	and	interest	in	STEM	while		improving	reading	and	
math	skills.	

Battelle Education
Learning	Blade	currently	has	a	memorandum	of	understanding	with	Battelle	Education	to	formally	collaborate	on	
programs	that	enlarge	Learning	Blade’s	impact.
 
  Learning Blade has been validated as a supplemental tool for increasing STEM career awareness and    
          interest by Battelle Education.

Battelle	Education	is	a	nonprofit	subsidiary	of	Battelle	dedicated	to	innovation	in	education.	Battelle	Education	
brings	the	same	pragmatic,	problem-solving	approach	to	education	that	Battelle	brings	to	the	wide	world	of	
science	and	technology	challenges.	Battelle	Education	manages	a	range	of	successful	projects	including	the	Ohio	
STEM	Learning	Network,	Tennessee	STEM	Innovation	Network,	and	the	national	STEMx	network.

Tennessee STEM Innovation Network
The	Tennessee	STEM	Innovation	Network	(TSIN)	has	been	providing	support	to	Tennessee	schools	in	STEM	for	
several	years.		One	of	the	network’s	goals	is	Increasing	STEM	Interest	for	ALL	Tennessee	students.	The	network	
turned	to	Learning	Blade	to		increase	student	interest	and	achievement	in	STEM.		By	making	Learning	Blade	
available	at	no	cost	to	all	Tennessee	middle	schools,	TSIN	hopes	to	introduce	STEM	opportunities	to	students	
in	a	novel	format	that	demonstrates	the	benefits	and	roles	of	the	careers	in	society.	The	added	benefit	of	the	
Learning	Blade	platform	is	it	demonstrates	the	relevance	of	academic	skills	to	STEM	careers	and	provides	real-
world	examples	of	the	use	of	math	and	ELA	skills.	We	have	engaged	with	the	following	partners	in	the	statewide	
implementation:	

TATA Consultancy Services 

TATA	Consultancy	Services	(TCS)	has	worked	with	Learning	Blade	to	increase	the	efficiency	and	scalability	of	the	
Learning	Blade	platform.	We	are	grateful	for	the	expertise	that	TCS	has	provided	to	Learning	Blade,	and	for	TCS’		
commitment	to	improving	the	quality	of	STEM	education	and	the	participation	of	women	in	STEM	careers.

U.S. Department of Energy
The	U.S.	Department	of	Energy’s	Minorities	in	Energy	Initiative	seeks	to	increase	awareness	and	engagement	
of	diverse	Americans	in	the	energy	sector	through	a	focus	on	STEM	education,	workforce	development,	energy	
economic	development,	and	climate	change	objectives.		To	that	end,	the	department	is	providing	Learning	Blade	
to	DC	middle	school	students	“See	Their	Future	in	STEM.”	STEM	jobs	are	some	of	the	best	career	opportunities	
for	students	in	the	DC	area,	yet	most	students	are	not	interested	in	or	prepared	for	them.	Studies	show	that	



the	major	reason	that	middle	school	students	do	not	follow	a	STEM	path	is	lack	of	awareness	about	STEM	
careers.	The	Department	of	Energy	is	changing	that	by	making	available	at	no	cost	Learning	Blade’s	effective	
supplemental	online	STEM	career	awareness	program	to	all	DC	middle	schools.			

Arkansas Public School Resource Center
The	Arkansas	Public	School	Resource	Center	(APSRC)	provides	educational	support	services	and	technical	
assistance	to	charter	schools	and	rural	school	districts	in	the	state.	Working	with	the	office	of	the	governor,	
APSRC	is	making	Learning	Blade	available	to	a	limited	number	of	Arkansas	schools.	The	partnership	of	the	APSRC	
and	Learning	Blade	allowed	the	level	of	support	for	the	pilot	districts	with	the	focused	professional	development	
and	technical	assistance	made	the	implementation	seamless	in	the	more	than	70	pilot	sites	across	the	state.

Lightweight Innovations for Tomorrow
The	Lightweight	Innovations	for	Tomorrow	(LIFT)	consortium	is	using	Learning	Blade	to	support	Kentuckyschools	
in	developing	a	STEM	career	awareness,	particularly	an	educated	and	skilled	workforce	for	light	weighting	
technologies	and	processes.	LIFT	is	an	industry-led,	government	funded	consortium	that	is	reimagining	processes	
and	procedures	to	facilitate	technology	transfer	into	supply	chain	companies	and	empowering	the	lightweight	
metals	workforce.	LIFT	thinks	that	using	Learning	Blade	will		bolster	the	education	and	training	needed	to	
sustain,	grow,	and	attract	manufacturing	jobs.	A	new	LIFT	Mission	was	also	released	in	October.	

Million Women Mentors
Million	Women	Mentors	supports	the	engagement	of	1	million	STEM	mentors	(male	and	female)	to	increase	the	
interest	and	confidence	of	girls	and	women	to		succeed	in	STEM	programs	and	careers.	Million	Women	Mentors	
and	Learning	Blade	support	mentorship	by	providing	Learning	Blade		to	expose	students	to	STEM	careers.

STEMconnector
Thinking	Media	works	closely	with	STEMconnector	as	senior	advisors	to	provide		tools	and	resources	that	
support	and	corporate	development,	structure,	and	smart	STEM	investments.

Hope Street Group
Hope	Street	Group	is	dedicated	to	infusing	diverse	expertise	into	economic	challenges	to	dramatically	improve	
access	to	opportunity.	It	exposes	students	to	the	important	model	of	innovation	and	technology	paired	with	
education,	health,	and	jobs.
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RECOMMENDATIONS
Learning	Blade	has	been	nationally	recognized	for	its	unique	approach	to	bringing	STEM	career	awareness	to	a	
wide	audience	of	middle	school	students.	Some	of	our	recommendations	include:

Learning Blade has been validated as a supplemental tool for increasing STEM career awareness and interest by 
Battelle Education.

Learning Blade was identified as a suggested STEM resource in ACT’s Condition of STEM 2015 Report.

COMPANY HISTORY
Thinking	Media	was	established	in	1997	and	became	a	key	force	in	skill	building	for	our	nation’s	workforce	and	
a	thought	leader	in	statewide	strategies	for	driving	economic	prosperity	through	disparate	agency	alignment	
and	their	joint	development	of	qualified	workers.	Through	our	work	in	many	states	and	through	efforts	with	
various	partners	including	ACT,	Inc.	and	the	National	CRC	Advocates,	Thinking	Media	helped	to	develop	some	of	
the	most	successful	career	readiness	programs	in	the	country,	beginning	with	the	very	first	successful	statewide	
Career	Readiness	Certificate	program	in	Virginia.

Initially	formed	as	an	e-learning	software	development	company,	Thinking	Media	entered	the	workforce	
development	arena	in	1998	as	the	first	preferred	provider	of	software	and	learning	tools	for	ACT’s	WorkKeys®	
assessments.	Our	services	grew	from	this	curriculum	offering	to	a	full	array	of	software	learning	tools	and	expert	
implementation	services	related	to	WorkKeys,	The	National	Career	Readiness	Certificate	(NCRC®)	and	related	
state	Career	Readiness	Certificates	(CRC)	programs.	Our	staff	grew	from	the	original	founders	to	a	group	of	
individuals	with	more	than	130	years	of	WorkKeys,	NCRC/CRC,	and	work	ready	implementation	experience,	
more	than	any	other	organization	in	the	world	other	than	ACT	itself.

Thinking	Media	was	the	creator	of	KeyTrain®	and	Career	Ready	101®,	learning	tools	that	improve	basic	workplace	
skills	as	defined	by	the	ACT	WorkKeys®	system	and	the	National	Career	Readiness	Certificate.	KeyTrain,	the	first	
ACT™	certified	Level	1	Curriculum,	was	hailed	as	the	most	effective	system	for	improving	these	basic	skills.	Now	
products	of	ACT,	Inc.,	they	are	currently	used	by	millions	of	individuals	in	high	schools,	community	colleges,	
workforce	development	and	major	corporations	in	all	50	states.
  
Our	products	were	wrapped	in	a	full	suite	of	implementation	services	that	include	statewide	best	practices	user	
groups,	workforce	development	key	topic	national	webinars,	consulting	for	statewide	efforts	in	implementing	
strategies	that	align	all	state	agencies	toward	a	single	work	readiness	goal.	Later,	as	part	of	ACT,	Inc.,	Thinking	
Media	founders	Sheila		and	Dane	Boyington		negotiated	statewide	WorkKeys	testing	contracts	with	multiple	
states,		including	North	Carolina,	Illinois,	Minnesota,	Nevada	and	New	Mexico.

After	leaving	ACT,	Inc.,	Sheila	and	Dane	Boyington	sought	to	further	increase	America’s	ability	to	ensure	a	trained	
and	skilled	workforce.	Their	research	revealed		the	need	to	focus	on	youth	in	the	middle	school	years,	where	self-
images	about	career	paths	are	made.	This	led	to	the	creation	of	Learning	Blade®,	which	combines	STEM	career	
awareness	with	building	the	relevancy	of	academic	preparation	to	the	social	impact	of	a	career	in	the	STEM	fields.
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Teammates (STEM Careers)

Tools (STEM Technologies)

Accountant
Agricultural	Engineer
Agronomist
Anthropologist
Architect
Automotive	Designer
Automotive	Engineer
Biomedical	Engineer
Business	Consultant
Civil	Engineer
Computer	Programmer
Data	Scientist
Database	Administrator
Doctors
Economist
Electrical	Technician

Electrician
Environmental	Engineer
Environmental	Protection	Specialist
Epidemiologist
Food	Assurance	Technician
Industrial	Designer
Industrial	Engineer
Information	Security	Analyst
Investor
Logistics	Engineer
Machinist
Manufacturing	Technician
Marine	Biologist
Mechanic
Mechanical	Drafter
Mechanical	Engineer

Microbiologists
Nuclear	Engineer
Nurse
Paramedic
Power	Engineer
Safety	Administrator
Scuba	Diver
Software	Engineer
Statistician
Therapists
Transportation	Engineer
Transportation	Planner
UI/UX	Designer
Veterinarian
Welder
Web	Developer

Air	Ambulance
Aircraft
Antibiotics
Artificial	Limbs
Assembly	Lines
Automation	and	Mechatronics
Automobiles
Big	Data
Body	Imaging
Cameras
Cell	Phone
Cloud	Computing
Computers	and	Data
Cyber	Security
Database
Earthquake	Science
Electronic	Circuits
Emission	Controls

Energy	Conservation
Environmental	Protection	Agency
Farming	Equipment
Geographic	Information	Systems
Green	Buildings
Heart	Repair
Hybrid	Cars
Hydroponics
Improving	Crop	Yield
Innovative	Materials
Living	Livestock
Medical	Technology
Metals	and	Alloys
Microphones
Mobile	Applications
Organ	Transplants
Organic	Farming
Paint	Technology

Public	Transportation
Radio	Tracking
Recycling
Renewable	Energy
Robots
Scuba	Diving	Gear
Sensors	and	Logic
Social	Media
Spreadsheets
Test	Tracks
The	Power	Grid
Trains
Vaccines
Water	Purification
Word	Processors
Workspaces
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Appendix 3. Results of the 2013 Student User Survey

Spring 2013 Pilot Student Survey Summary (n=176)

Item

I	enjoyed	using	Learning	Blade.

I	felt	successful	after	completing	lessons	in	Learning	Blade.

I	liked	the	goal	of	the	missions.

I	learned	something	about	new	careers.

I	learned	something	about	technology.

I	learned	something	about	English.

I	learned	something	about	math.

I	am	more	likely	to	consider	a	career	in	science,	technology,	
engineering	or	math	after	using	Learning	Blade.

I	would	rather	use	Learning	Blade	than	do	regular	homework.

I	wanted	to	complete	the	mission.

I	looked	at	the	leaderboard	to	see	how	I	was	doing	
compared	to	my	classmates.

I	could	answer	most	of	the	problems	correctly.

The	web	site	menus	were	easy	to	use.

The	lessons	were	easy	to	follow.

I	would	want	to	use	Learning	Blade	again.

% Agree
(1 or 2)

 47%

	 51%

	 51%

	 72%

	 76%

	 54%

	 61%

	 37%

	 71%

	 63%

	 25%

	 73%

	 68%

	 67%

	 43%

% Neutral
(3)

	 31%

	 33%

	 30%

	 18%

	 13%

	 25%

	 24%

	 29%

	 13%

	 26%

	 22%

	 19%

	 19%

	 23%

	 26%

% Disagree
(4 or 5)

	 23%

	 16%

	 19%

	 10%

	 11%

	 21%

	 15%

	 34%

	 16%

	 12%

	 53%

	 8%

	 13%

	 10%

	 31%
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