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ABSTRACT	
Multiple	Linear	Regression	(MLR)	is	one	of	the	algorithms	in	Machine	Learning.	Machine	Learning	that	estimates	
the	linear	coefficient	equations	involved	in	one	or	more	independent	variables	that	can	predict	the	value	of	the	
variable	of	interest.	Algorithms	used	to	predict	the	value	of	a	variable	based	on	the	value	of	other	variables.	Based	
on	2021	data	at	the	Information	Technology	Certification	Center	(TCC),	it	can	be	seen	that	the	quality	and	quantity	
of	 Microsoft	 International	 Certification	 graduates	 is	 decreasing.	 In	 the	 pre-pandemic	 MOS	 certification,	 the	
percentage	of	 passes	was	 seventy-two	percent	 (72%),	while	 in	 the	MOS	 certification	during	 the	pandemic	 the	
percentage	of	passes	dropped	to	fifty-two	percent	(52%).	Based	on	the	results	of	the	MLR	trial	test	on	the	dataset	
of	MOS-Word	and	MCF-AI	 certification	 test	 participants,	 a	 calculation	 formula	 is	 obtained	as	a	benchmark	 in	
assessing	 the	 MOS-Word	 and	 MCF	 AI	 certification	 scores.	 .	 The	 study	 provides	 specific	 recommendations	 to	
optimize	certification	training	programs	by	tailoring	materials	to	address	critical	competencies	and	participant	
needs.	 Additionally,	 a	 predictive	 formula	 developed	 in	 this	 research	 can	 serve	 as	 a	 self-assessment	 tool	 for	
participants	to	evaluate	their	readiness	for	certification	tests.	These	findings	underscore	the	potential	of	MLR	as	a	
robust	analytical	tool	for	improving	certification	processes,	enhancing	training	effectiveness,	and	ensuring	better	
outcomes	 for	participants.	This	research	contributes	 to	advancements	 in	machine	 learning	applications	within	
education	and	professional	development	contexts.		
	
Keywords:		ITCC;	multiple	linear	regression;	MOS	Word;	MCF	AI	self-assessment	
	
INTRODUCTION	

In	every	implementation	of	the	Microsoft	International	Certification	test	at	ITCC,	training	is	held,	
which	must	be	attended	as	a	prerequisite	for	the	certification	test,	aiming	to	provide	knowledge	and	
learning	related	to	the	material	in	order	to	prepare	participants	facing	the	certification	test	(Buenaño-
Fernández	et	al.,	2019;	Y.	Huang	et	al.,	2021;	Pressman	&	Maxim,	2015).	Trainees	are	required	to	have	
previous	certification	test	material	experience	as	a	prerequisite.	The	implementation	of	training	that	
runs	at	ITCC	lasts	several	days	doing	practice	questions	or	self-study,	and	for	one	day,	one	must	attend	
training	guided	by	certified	and	experienced	trainers,	training	which	is	divided	into	two	sessions.	Each	
session	lasts	7	hours	and	consists	of	material	exposure	and	practice	(Agtriadi	et	al.,	2021;	Jatnika	et	al.,	
2022;	Jatnika,	Rifai,	&	Primadhani,	2023).	During	the	pandemic	period,	training	activities	were	carried	
out	 online	 using	 Microsoft	 Teams,	 previously	 carried	 out	 onsite	 at	 the	 ITPLN	 laboratory	 campus,	
followed	by	the	implementation	of	onsite	certification	tests	in	a	special	certification	laboratory	at	ITCC	
(Purnama	&	Sofana,	2021;	Rifai	et	al.,	2020;	Wibawanto	&	Ds,	2017).	

Based	 on	 data	 from	 2021,	 it	 can	 be	 seen	 that	 the	 quality	 and	 quantity	 of	 ITPLN	 student	
certification	graduates	have	decreased.	In	the	pre-pandemic	certification,	the	percentage	of	passes	was	
seventy-two	percent	 (72%).	 In	 the	pandemic	 certification,	 the	percentage	of	passes	decreased	even	
more	to	fifty-two	percent	(52%),	it	is	estimated	that	in	addition	to	the	conditions	caused	by	the	pre-
certification	test	training	pattern	(Jatnika	et	al.,	2019;	Jatnika,	Rifai,	&	Napitupulu,	2023;	Jurnal,	2018).	

Certification	activities	at	ITCC	ITPLN,	particularly	Microsoft	International	Certification	tests,	are	
essential	for	equipping	students	with	technical	competencies	that	align	with	industry	standards.	These	
certification	 programs	 require	 rigorous	 training	 sessions	 as	 prerequisites,	 which	 include	 material	
exposure	and	practice	guided	by	certified	trainers.	However,	during	the	pandemic,	the	transition	from	
onsite	 to	 online	 training	 using	 platforms	 like	 Microsoft	 Teams	 revealed	 significant	 challenges	 in	
maintaining	the	quality	and	effectiveness	of	these	sessions.	Data	from	2021	indicates	a	sharp	decline	in	
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certification	 pass	 rates—from	 72%	 pre-pandemic	 to	 52%	 during	 the	 pandemic—highlighting	
inefficiencies	in	the	pre-certification	training	patterns	(Arnesia	et	al.,	2022;	Kang	&	Zhao,	2020;	Kumar	
et	al.,	2021;	Maulany	et	al.,	2021).	

Previous	research	has	demonstrated	the	utility	of	machine	learning	algorithms,	such	as	Multiple	
Linear	Regression	(MLR),	Artificial	Neural	Networks	(ANN),	and	Decision	Trees,	in	predicting	academic	
performance	 and	 improving	 educational	 outcomes	 (Novaliendry	 &	 Azkia,	 2021;	 Rajendran	 &	
Balasubramanie,	 2011;	 Sheldon	 et	 al.,	 2002).	 For	 instance,	 MLR	 has	 been	 successfully	 applied	 to	
estimate	graduation	grade	point	 averages	 (GPA)	based	on	 input	variables	 like	high	 school	GPA	and	
demographic	factors	Pressman	&	Maxim	(2015).	Similarly,	ANN	models	have	shown	higher	predictive	
accuracy	 than	MLR	 in	 estimating	 student	 performance	metrics	Agtriadi	 et	 al.	 (2021).	Despite	 these	
advancements,	 limited	studies	have	explored	the	application	of	MLR,	specifically	within	certification	
activities,	to	optimize	training	systems	and	predict	graduation	outcomes.	

This	 study	 introduces	 a	 novel	 application	 of	 MLR	 in	 certification	 training	 at	 ITCC	 ITPLN.	 By	
integrating	 self-assessment	 exercises	 with	 predictive	 algorithms,	 this	 research	 aims	 to	 address	
declining	pass	rates	and	improve	training	strategies.	The	innovation	lies	in	leveraging	MLR	to	analyze	
independent	variables	such	as	assessment	scores,	training	duration,	and	trainer	expertise	to	accurately	
predict	 certification	outcomes.	This	 approach	builds	upon	existing	 literature	 and	provides	practical	
solutions	for	enhancing	certification	processes	in	educational	institutions.	

This	 study	 aims	 to	 address	 this	 gap	 by	 leveraging	MLR	 to	 predict	 certification	 outcomes	 and	
improve	 training	strategies	at	 ITCC	 ITPLN.	By	analyzing	 factors	 such	as	assessment	 scores,	 training	
duration,	and	trainer	expertise,	this	research	seeks	to	provide	actionable	insights	for	improving	pass	
rates.	Beyond	ITCC	ITPLN,	the	findings	have	broader	implications	for	enhancing	certification	systems	
globally,	particularly	in	adapting	to	remote	learning	environments.	

	
	
METHOD	

To	answer	the	needs	of	the	certification	and	training	implementation	training	system,	a	proposal	
was	developed	in	the	form	of	additional	features	in	the	existing	training	by	applying	the	Multiple	Linear	
Regression	(MLR)	method	to	the	self-assessment	exercises	system	(S.	Huang,	2022;	Schmidt	&	Finan,	
2018;	Wang	et	al.,	2024).	

Multiple	Linear	Regression	is	one	of	the	algorithms	in	Machine	Learning,	an	algorithm	used	to	
predict	 a	 variable's	 value	 based	 on	 another	 variable's	 value.	 The	 process	 is	 done	 by	 applying	 the	
following	steps:	
A. Determining	the	Hypothesis		

Score	 prediction	 is	 designed	 based	 on	 the	 needs	 of	 the	 score	 calculation	 system,	 and	
graduation	 prediction	 is	 based	 on	 the	 performance/self-assessment	 scores	 of	 training	 and	
certification	participants.	The	prediction	value	of	the	resulting	pass	becomes	the	dependent	variable,	
with	the	hypothesis	that	the	prediction	results	are	influenced	by	independent	factors	(assessment	
value,	duration	of	training,	trainer,	etc.).	

B. Data	Collection	
Data	 taken	 from	 the	 ITCC	 database	 is	 from	 a	 series	 of	 MOS	 and	 Microsoft	 Certified	

Fundamental	 (MCF)	 certification	activities,	 from	registration	 and	 training	 to	 certification	 testing.	
MOS	certification	participants	were	88	people,	and	MCF	AI	Fundamental	participants	were	as	many	
as	110.	

C. Data	Exploration	
It	is	a	stage	in	which	the	independent	variables	are	understood	and	narrowed	down.	This	is	

done	 by	 knowing	 the	 character	 of	 each	 feature,	 which	 will	 be	 used	 to	 test	 the	
relationship/correlation	and	impact	on	the	dependent	variable.	

D. Data	Processing	
The	process	of	tidying	up	the	data	so	that	it	can	be	used	as	a	dataset	for	training	data	and	test	

models	that	will	be	made,	data	taken	with	a	presentation	of	more	than	70%,	this	process	includes	
feature	reduction	by	:	
1. Remove	fields	that	have	many	empty	values	
2. Removing	fields	with	few	variants		
3. Removing	fields	that	have	a	low	level	of	correlation	with	the	dependent	variable	
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Table	1.		MOS-Word	filter	fields	and	MCF-AI	certification	results	
Activity	Name	 Field	Name	

Certification		
MOS-Word	

Certification		
MCF-AI		

Study	program	
City	of	Origin	
Province	of	Origin	
Training	Group	
Exam	Group		
Trainer	during	Training	
Training	Duration	
Score	Analysis	
Certification	Test	Score	
Questionnaire	
Certification	test	history	

	
Table	2.	Fields	Score	Analysis	

Program	 Score	Analysis	

Certification		
MOS	-	Word		

Manage	Documents	(MD)	
Insert	and	Format	Text,	Paragraphs,	and	Sections	(IFPS)	
Manage	Tables	and	Lists	(MTL)	
Create	and	Manage	References	(CMR)	
Insert	and	Format	Graphic	Elements	(IFGE)	

Certification		
MCF-AI		

Describe	Artificial	Intelligence	Workloads	and	Considerations	
(DAIWC)	
Describe	Fundamental	Principles	of	Machine	Learning	on	Azure	
(DFPMLA)	
Describe	Features	of	Computer	Vision	Workloads	on	Azure	
(DFCVWA)	
Describe	Features	of	Natural	Language	Processing	Workloads	on	
Azure	(DFNLPWA)	

	
E. Feature	Engineering	

The	 stage	 of	 determining	 the	 criteria	 that	 affect	 the	 target	 or	 dependent	 value	 involves	
reviewing	the	fields	contained	in	the	Dataset	to	determine	the	independent	variables.	This	is	done	
using	the	Forward	Stepwise	Regression	algorithm.	

	

	
Figure	1.	Model	Summary	of	MOS-Word	Certification	
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Figure	2.	MCF-AI	Summary	Model	

	
F. Training	Model	

At	this	stage,	model	training	is	carried	out	using	the	multiple	linear	regression	method	on	the	
obtained	 variables.	 The	 transformed	data	will	 be	divided	 into	 training	data	 (70%)	 and	 test	 data	
(30%)	of	the	total	number	of	records;	this	process	is	carried	out	using	IBM	SPSS	Statistics.	

	
Table	3.	Number	of	training	and	testing	data	

	 Certification	
MOS	-Word	

Certification	
MCF-AI	

Testing	data	(30%)	 26	 33	
Training	data	(70%)	 62	 77	

Total	(100%)	 88	 110	
	

Training	results	of	MOS-Word	certification	data:	
	

	
Figure	3.	MLR	Summary	Model	of	MOS-Word	Certification	

	

	
Figure	4.	MLR	result	coefficient	of	MOS-Word	certification	
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Training	result	of	AI	MCF	data:	
	

	
Figure	5.	MLR	Summary	Model	of	MCF-AI	Certification	

	

	
Figure	6.	MLR	result	coefficient	of	MCF-AI	certification	

	
Based	on	the	Multiple	Linear	Regression	formula:	

𝑌! = 𝛽" + 𝛽#𝑥# + 𝜀#	

𝑌! = 𝑉𝑎𝑟𝑖𝑏𝑒𝑙	𝐷𝑒𝑝𝑒𝑛𝑑𝑒𝑛	

𝛽" = 𝑃𝑜𝑝𝑢𝑙𝑎𝑠𝑖	𝑝𝑎𝑑𝑎	𝑎𝑥𝑖𝑠	𝑦	
𝛽# = 𝑃𝑜𝑝𝑢𝑙𝑎𝑠𝑖	𝑘𝑜𝑒𝑓𝑖𝑠𝑖𝑒𝑛	𝑎𝑥𝑖𝑠	𝑦	𝑣𝑎𝑟𝑖𝑎𝑏𝑒𝑙	𝑖𝑛𝑑𝑒𝑝𝑒𝑛𝑑𝑒	
𝑥# = 𝑉𝑎𝑟𝑖𝑎𝑏𝑒𝑙	𝐼𝑛𝑑𝑒𝑝𝑒𝑛𝑑𝑒𝑛	
𝜀# = 𝐾𝑜𝑚𝑝𝑜𝑛𝑒𝑛	𝑟𝑎𝑛𝑑𝑜𝑚	𝑒𝑟𝑟𝑜𝑟	
Then,	the	formula	for	calculating	MOS-Word	certification	and	MCF-AI	certification	is	obtained	as	

follows:	
	

Table	4.	MLR	Formula	of	MOS-Word	Certification	Score	and	MCF-AI	certification	
MOS-Word	Certification	Score	

𝑌!"#$ = 116,619 + (1,521)𝑀𝐷 + (2,023)𝐼𝐹𝑃𝑆 + (1,954)𝑀𝐿𝑇 + (0.719)𝐶𝑀𝑅 + (1,736)𝐼𝐹𝐺𝐸 + (0.563)𝑀𝐷𝐶	
MCF	AI	Score	

𝑌!"#$%(1.52)𝐷𝐴𝐼𝑊𝐶 + (3.329)𝐷𝐹𝑃𝑀𝐿𝐴 + (1,787)𝐷𝐹𝐶𝑉𝑊𝐴 + 3,361(𝐷𝐹𝑁𝐿𝑃𝑊𝐴) − 7,460	
	
Model	Evaluation	

Model	Evaluation	is	carried	out	using	the	Standard	Error	of	the	Regression	(SER),	also	known	as	
the	Standard	Error	of	the	Estimate,	which	represents	the	average	distance	of	data	outside	the	regression	
line	measuring	the	variability	of	the	actual	and	estimated	values	of	Y,	where	the	correlation	coefficient	
(R)	value	estimates	the	true	linearity	of	the	original	data.	

	
Table	5.	MOS-Word	certification	table	

N	(Total	population)	 K	(Number	of	criterion)	 SSR	 SER	
62	 6	 20162,62	 19,26	

	
Based	 on	 the	 data	 above,	 it	 is	 concluded	 that	 the	 MLR	 model	 for	 MOS-Word	 certification	

assessment,	with	a	population	of	62	training	data	records	with	6	dependent	variables,	has	an	accuracy	
percentage	of	98%	with	a	standard	error	based	on	the	Certification	value	of	19.26.	
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Table	6.	MCF-AI	certification	table	
N	(Total	population)	 K	(Number	of	criterion)	 SSR	 SER	

77	 4	 82374,72	 33,59	
	

Based	on	the	data	above,	it	is	concluded	that	the	MLR	model	for	MCF-AI	certification	assessment,	
with	a	population	of	77	training	data	records	with	4	dependent	variables,	has	an	accuracy	percentage	
of	94%	with	a	standard	error	based	on	the	SER	value	of	33.59.	
	
Testing	Model	

The	model	testing	stage	is	carried	out	by	comparing	the	value	of	the	prediction	results	on	the	
testing	 dataset	with	 the	 actual	 participant's	 score	 value.	 By	 entering	 the	 acquisition	 score	 analysis	
formula	obtained,	with	the	help	of	Microsoft	Excel,	rounding	the	results	of	 two	numbers	behind	the	
comma,	resulting	in	the	following	data:	

	
Table	7.	MOS-Word	certification	model	testing	results	table	

No.	 Participant	Name	 MOS	Score	19	 Prediction	Score	 Accuracy	(%)	
1. 	 Participant	1	 792	 782	 99%	
2. 	 Participant	2	 825	 831	 99%	
3. 	 Participant	3	 907	 908	 100%	
4. 	 Participant	4	 800	 807	 99%	
5. 	 Participant	5	 925	 935	 99%	
6. 	 Participant	6	 861	 857	 100%	
7. 	 Participant	7	 509	 525	 97%	
8. 	 Participant	8	 953	 958	 99%	
9. 	 Participant	9	 950	 960	 99%	
10. 	 10	participants	 775	 779	 99%	
11. 	 Participant	11	 700	 704	 99%	
12. 	 12	participants	 884	 880	 100%	
13. 	 Participant	13	 861	 858	 100%	
14. 	 14	participants	 800	 806	 99%	
15. 	 15	participants	 723	 705	 98%	
16. 	 Participant	16	 792	 802	 99%	
17. 	 17	participants	 976	 983	 99%	
18. 	 18	participants	 792	 777	 98%	
19. 	 Participant	19	 792	 782	 99%	
20. 	 20	participants	 884	 907	 97%	
21. 	 Participant	21	 700	 678	 97%	
22. 	 Participant	22	 884	 883	 100%	
23. 	 Participant	23	 838	 832	 99%	
24. 	 24	participants	 907	 911	 100%	
25. 	 25	participants	 725	 727	 100%	
26. 	 Participant	26	 884	 881	 100%	

	
Table	8.	MCF-AI	Certification	model	testing	results	table	

No.	 Participant	Name	 MCF	Score	 Prediction	Score	 Accuracy	(%)	
1	 Participant	1	 731	 721	 99%	
2	 Participant	2	 684	 684	 100%	
3	 Participant	3	 700	 694	 99%	
4	 Participant	4	 905	 905	 100%	
5	 Participant	5	 669	 657	 98%	
6	 Participant	6	 810	 797	 98%	
7	 Participant	7	 669	 662	 99%	
8	 Participant	8	 639	 630	 99%	
9	 Participant	9	 700	 707	 99%	
10	 10	participants	 826	 821	 99%	
11	 Participant	11	 936	 928	 99%	
12	 12	participants	 778	 777	 100%	
13	 Participant	13	 623	 622	 100%	
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14	 14	participants	 764	 793	 96%	
15	 15	participants	 517	 516	 100%	
16	 Participant	16	 639	 631	 99%	
17	 17	participants	 715	 718	 100%	
18	 18	participants	 747	 730	 98%	
19	 Participant	19	 684	 692	 99%	
20	 20	participants	 747	 751	 99%	
21	 Participant	21	 608	 594	 98%	
22	 Participant	22	 563	 572	 98%	
23	 Participant	23	 842	 872	 96%	
24	 24	participants	 826	 825	 100%	
25	 25	participants	 857	 850	 99%	
26	 Participant	26	 889	 878	 99%	
27	 Participant	27	 654	 564	 86%	
28	 Participant	28	 857	 853	 100%	
29	 29	participants	 654	 656	 100%	
30	 30	participants	 410	 408	 100%	
31	 31	participants	 763	 763	 100%	
32	 32	participants	 873	 882	 99%	
33	 Participant	33	 608	 609	 100%	

	
RESULTS	AND	DISCUSSION	

In	 this	 research,	 information	 is	 obtained	 regarding	 the	 percentage	 of	 influence	 of	 each	
competency	on	the	certification	test	score,	 factors	 that	 influence	the	certification	test	score,	and	the	
calculation	formula	for	the	certification	test	score.	The	influence	of	each	factor	is	shown	in	the	following	
graph.		

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

Figure	7.	Forecasting	results	of	independent	variables	(score	analysis,	city)	and	dependent	
variables	(MOS	-Word	certification	score)	
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Figure	8.	Forecasting	results	of	independent	variables	(score	analysis,	province)	and	dependent	

variables	(MCF-AI	certification	score).	
	

The	percentage	of	influence	of	each	competency	on	the	certification	test	score	is	also	obtained,	
which	can	be	used	as	a	benchmark	for	preparing	materials	and	self-assessment	exercises,	as	follows:	
	

Table	9:	Percentage	of	MOS-Word	certification	competency	
Criteria	 Description	 Percent	
MDC	 Manage	Document	Collaboration	 6%	
CMR	 Create	and	Manage	References	 8%	
IFGE	 Insert	and	Format	Graphic	Elements	 19%	
MD	 Manage	Documents	 22%	
MLT	 Manage	Tables	and	Lists	 22%	
IFPS	 Insert	and	Format	Text,	Paragraphs,	and	Sections	 23%	

Total	 100%	
	

Table	10.	Percentage	of	MCF-AI	certification	competencies	
Criteria	 Description	 Percent	
DAIWC	 Describe	Artificial	Intelligence	Workloads	and	Considerations	 15%	
DPCVWA	 Describe	Fundamental	Principles	of	Machine	Learning	on	Azure	 18%	
DFPMLA	 Describe	Features	of	Natural	Language	Processing	Workloads	on	Azure	 33%	
DFNLPWA	 Describe	Fundamental	Principles	of	Machine	Learning	on	Azure	 34%	

Total	 100%	
	

The	calculation	formula	that	can	be	used	in	calculating	the	self-assessment	score	is	as	follows:	
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Table	11.	MOS-Word	certification	score	and	MCF-AI	certification	calculation	formula	
MOS	Word	2019	Score	

	

MCF	AI	Score	

	

	
	

CONCLUSION	
Based	on	the	results	of	research	and	discussion,	several	conclusions	can	be	drawn,	including	a.)	

The	application	of	the	MLR	method	can	provide	the	calculation	of	competency	test	score	criteria,	with	
accuracy	 above	 98%	 and	 94%	 for	 the	 MOS-Word	 certification	 program	 and	 MCF-AI	 certification,	
respectively.	This	method	runs	by	mapping	each	independent	variable	to	the	dependent	variable	into	a	
linear	form	so	that	it	can	be	mapped	and	get	a	quadratic	equation,	which	has	a	coefficient	value	that	
affects	 the	results	of	 the	dependent	variable	being	sought,	namely	the	2019	MOS-Word	certification	
score	and	MCF-AI	certification.	b.)	Several	factors	affect	the	results	of	certification	test	scores,	namely	
score	 analysis,	 city	 and	 province	 of	 origin	 of	 participants.	 This	 score	 analysis	 is	 a	 benchmark	 for	
competencies	 tested	 at	 MOS-Word	 and	 MCF-AI	 certifications.	 c.)	 The	 calculation	 formula	 is	 also	
obtained	by	using	score	analysis	as	a	score	prediction	calculation	variable.	

Furthermore,	 the	 study	 identified	 key	 factors	 affecting	 certification	 test	 scores.	 These	 include	
score	analysis	and	geographic	factors	such	as	participants'	city	and	province	of	origin.	These	findings	
highlight	 the	 importance	 of	 tailoring	 training	 programs	 to	 address	 specific	 participant	 needs	 and	
regional	contexts.	The	score	analysis,	particularly,	serves	as	a	benchmark	for	evaluating	competencies	
tested	in	MOS-Word	and	MCF-AI	certifications.	

Additionally,	the	research	developed	a	predictive	formula	based	on	score	analysis	that	can	be	used	
for	self-assessment	and	performance	prediction.	This	formula	provides	a	practical	tool	for	participants	
to	gauge	their	readiness	for	certification	tests	and	for	trainers	to	refine	their	instructional	strategies.	
ITCC	ITPLN	can	enhance	its	certification	processes	and	improve	participant	outcomes	by	integrating	
this	predictive	capability	into	the	training	system.	In	conclusion,	this	study	illustrates	the	potential	of	
Multiple	Linear	Regression	(MLR)	as	a	formidable	analytical	instrument	for	optimizing	educational	and	
certification	systems.	It	enhances	pass	rates	and	offers	actionable	insights	for	designing	more	effective	
training	 programs	 specifically	 tailored	 to	 the	 needs	 of	 participants.	 The	 findings	 emphasize	 the	
importance	 of	 machine	 learning	 techniques	 in	 further	 developing	 education	 and	 professional	
certification	practices.	
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