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ABSTRACT

Comparative correlation analysis of 2015 and 20flinformation and communication technology indicatand
indicators associated with academic results in drngheducation public institutions. Method: quaniitat
non-experimental, cross-sectional, correlative. dbjective to compare the significant relationsazsn the indicators of
education programs that incorporate the environnteletmatics and sustainable development in thesgnams, with
indicators of graduation, withholding rates, contiple efficiency, work integration, and graduatesd aemployer
satisfaction. We analyzed 58 state public univieisithat presented their Education Quality Streswjtig Program of the
Ministry of Public Education in 2015 and 2017; thesere also processed in the statistical packageducial sciences

(SPSS), obtaining the correlation coefficients,rBear. The results showed relations under0.5 on bothsyea
KEYWORDS: TIC, Academic Results, PFCE, Public Universitieslgher Education

INTRODUCTION

To increase education quality is a priority for Ntexs federal government in order to improve lifeatjty of the
population and generate sustainable progress ommslitin order to achieve this, it considers nemss$o promote the
incorporation of the new information and commurimattechnologies (ICT) in the teaching process giéency, 2016).
In higher education, specifically in state publitiversities (UPE), the education quality has besmmpted by politics
oriented to the acquisition of extraordinary resesrin order to improve performance, competingain gccess to them.
Through the Ministry of Public Education (SEP)h#s used, as the main tool to access these respthreformulation of
Integrated Programs of Institutional Strengther(iatF1), started in 2001, as part of the public gplin higher education
in the country. PIFI is a program coordinated bER$ that seeks to promote the continuous improvémeaducation
programs and academic services that public IES,dfffieough participative planning and continuitythre Program of
Quality Strengthening in Education Institutions (BROCIE). It is now incorporated into the Program Education
Quality Strengthening (PFCE) (SEP, 2016). A reléampect that public politics, consider regardiighbr education, is
the implementation of ICT, solidifying as a maidicator to measure service quality in evaluatiomgrnal and external,

to which the Higher Education Institutions (IESg aubject. With ICT, IES face the challenge of iaying education
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quality, as well as diversifying and amplifying theducation offer. The big potential of ICT haswributed to the federal
government allocation of part of its budget inte thcquisition, maintenance, and update of competgripment
(Presidency, 2016).

Under this precedent, the research problem ariees the question ‘What are the significant relagidretween
ICT indicators and indicators of academic compeditess of UPE in Mexico, in 2015 and 20177 It taitdshed, as
objective, to compare the significant relationswoéh indicators and their recurrence in the qualityducation of bachelor
degree programs offered. It begins from the assiomphat the incorporation of ICT impact signifi¢gnin the academic

competitiveness of UPE.

This study considers references of education, ipslirom UNESCO, SEP, PSE, PFCE, ANUIES; as well as
authors that approach the subject like Castillajdsa and Garcia (2010), Belloch (2012), Cobo (30@@nar (2008),
Diaz (2010), Herrera (2009), Marqués (2012), anedondo, Lopez and Llérenz (2015).

About Information and Communication Technologies

Information and Communication Technologies (ICT¢ aonsidered as computing and informatics tool$ tha
process, store, synthesize, recover, and predeniriation, represented in the most varied waysy®re a group of tools,
support, and channels for treating and accessifognration that constitute new support and chanirelsrder to shape,
registry, store, and promote informational conteft. these technology tools that are used for comication and
information processing are known as ICT. They idelinformatics (television, programs, teleconfeesnaetwork, web,
or internet along with all its possibilities, anddio); and the audiovisual technology (videos iffedént formats)
(Castillo, Larios, and Garcia, 2010). ICT enable timiversal capacity to access and contributeftrrmation, ideas, and
knowledge; they are needed to manage and transfdommation, particularly, the use of computers gmdgrams that
allow the creation, modification, storage, protectiand recovery of information; they make possiolegoromote the
exchange and strengthening of world knowledge worfaf development, allowing an equitable accessftarmation for
activities in all the knowledge areas, grantingesscto information in public domains; they generatdtiple advantages
such as an instructed public, new jobs, innovaticommercial opportunities, and the advancement cénses
(Cobo, 2009). The characteristics that represemtdfe immateriality, interactivity, interconnectiammediacy, elevated
parameters of image and sound quality, digitalmgtmore influence in the processes than in thdyrs, great presence

in all sectors, innovation, tendency to automataorg diversity (Belloch, 2012, p. 3).
Information and Communication Technologies in Educ#éon

Regarding education, ICT increase quality in thecation process, tearing down all barriers of sgawktime,
allowing the interaction and collaboration betwgmople for the collective construction of knowledgad of quality
information sources (collective learning), and tevelopment of individuals thanks to the allowatzesuch sources.
Then, ICT are those devices (hardware and softwhet)allow the intrapersonal and multidirectiooammunication and
collaboration: editing, producing, storing, exchiaigg and transmitting data between different infation systems;
influencing social relations, organizational stures, methods of teaching-learning, forms of caltexpression, business

models, international and national public politissientific production, among others (Cobo, 2009).

In Mexico, ICT are an essential component to thengthening of higher education, transforming itfica

environment, affecting the communication processl dne acquisition of information; opening countleascess

Index Copernicus Value (ICV): 44.78 — Articles carbe Sent to editor.bestjournals@gmail.com



Comparative of significant Relations of informationand Communication 35
Technologies Indicators and Associated to with holdg Rates,

Completion Rates, Graduation, Work Integration, and

satisfaction Indicators Inpublic Universities in Mexico

possibilities and knowledge generation; having grekevance in the education process, and gradjahing to the task

of the Higher Education System. Such is their inguore that the education concept has been transfosimce its

promotion; ICT has allowed a great advance in tteess to information, its decoding, storage, tienesfce, update, and
comparison; their incursions in the classroomsdraatly modified teaching (Amar, 2008). Their inporation to higher

education complies with their great communicatiapacity, offers easy access to documental resquandss part of the
daily practices in communication and interactioat toung people maintain with their social envir@mt Their relevant
functions rise from the fact that they are a meaiexpression and multimedia creation; a cannelcfanmunication,

collaboration, and exchange; an instrument to m®daformation; an open source of information aedources; a
cognitive instrument; an instrument for administ@tand tutorial management; a diagnostics instnima teaching

means; generator of new training scenarios; a lwdig and for the cognitive development, for studesd also for

teachers and administrative staff (Herrera, 200@rddés, 2012, p.7). ICT allow access, productiosatinent, and
information communication in different codes; teihages, sound, etc.; the most significant elemargsthe computed
and the internet (Belloch, 2012).

The introduction of ICT in classrooms makes obvithesneed for a new role definition, especially teichers
and students. The students, thanks to these nelw, tan acquire better autonomy and responsihititghe learning
process, forcing the teachers out of their classie as the only knowledge source. This forces rthadaptation of
academic institutions. Nowadays, it is essentiddrtow how to use technologies and that studentgedgtparticipate in
society and enter the labor market. For many yquewple, the school is still the main space to ackaswledge, values,
and socialization mechanisms, as well as compatedsinternet. Therefore, it is a privileged spatere efforts must be

made regarding public politics so they can achggaificant and quality learning (UNESCO, 2013).
The Communication and Information Technologies andducation Quality

Regarding higher education quality, ICT has comtéb to the acquisition of new technology competii
promoting digital literacy; to have new instrumefis education tasks; surging from the need of iomous training for

teachers; and the creation of a new virtual legreinvironment (Marqués, 2012).

The incorporation of ICT in education scenariosaf)i2010, p. 147) has been guided more from advaets
in technology than from the knowledge emanated ftioenpsychology of learning to moderate by suchretogies, or by
teaching propositions placed in education contsxgported in them; in order to achieve a qualityoadion, we must
impulse the use of ICT to promote superior knowkedfe collaborative knowledge construction, treciegng based on
problems solving, and the conduction of personal social relevance projects. The incorporation @f lin education
requires to make the most of their potential agnitive instrument to think, inter-think, and commnicate; to quit
focusing and them and focus all attention in leagrnwith them, emphasizing the knowledge constracéind not only the

acquisition of information.

In an international scope, the actions regardirgl@IT implementation in higher education are pradoby
recommendations issued by organisms like UNESCG;hihdicates that the problems to face by IEShim XXI century
are, among others, the incorporation and use ofitd&arning-teaching processes (Arredondo, LopEsenz, 2015). In
1998, the UNESCO recognized the contribution of I@8The area of higher education. \orld Conference of Higher
Education held in Paris, in 1998, regarding the potentiadl dhe technology challenges, it was pointed oat the
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progress in new information technologies and thesmission of knowledge will keep on transformihg tlaboration,
acquisition, and transmission of the aforementigradidwing the renovation of courses content andagegic methods,
and amplifying the access to higher education;thatithe IES must make the most of the advantagedhe potential of
new ICT, procuring the quality and high levels magtices and results of the education they offMESCO, 1998). In the
Quito Declaration regarding the Role of Universitim Information Sociefythe potential that new TIC have as support to
the modernization of highe&ducationare considered, through the promotion of changekinking and action paradigms

in order to guarantee a bigger and better accdasawledge, improving and amplifying coverage, highality, and social
pertinenceand it suggests the permanent evaluation of the carttab of these areas in academic processes (UNESCO,
2003).

Regarding Mexico, the Federal Government estaldisie a goal, the achievement of quality educatnting
out the need of using ICT effectively as an esakwgtbmponent in this process (SEP, 2013a). In a@eatrengthen the
quality and pertinence of higher education, ICT emasidered as a main element that has allowe@xpansion of the
offer and diversification of education attention dets; they are of great use in the processing fafrimation, and
recognize that the advancement in their use israitl enough, making it necessary to consider jtloimplementation,
investments on technology platforms, the reviewpeftinent rules, the promotion of research regardime use of
technologies and the evaluation of results, theelbgment of the offer of open education and onkakeication, the
incorporation of the teaching of new technologyoreses, the promotion of associated and multidis@py research in
the use and development of technologies appliegtitacation, to use it in order to train teachersatives, and support
staff that participate in schooled, non-school, aniked modalities; to facilitate the developmeniofine learning units,
to strengthen coordination and monitoring in schowith education programs of mixed and non-schootedalities, to
create programs so schools can have computer, hapksnd laboratory equipments, and internet acesssvell as to
develop the necessary instruments for its mainwms(@EP, 2013b,p.53). For its part, the National o8ggion of
Universities and Higher Education Institutions (ANES$, 2003) points out that, in order to strengttienhigher education

Mexican system, the use of ICT must be supportéayimg continuous and independent learning.

The quality of higher education relies, nowadays,the evaluation of IES functions; among them is th
evaluation of the education institution supportedhie PFCE; using as a continuity of PIFI, throukis program, the
institutions receive extraordinary resources irpoese to the priorities that derive from a stratpl@nning exercise made
by such education institutions, contemplating tmftinal indicators associated to the capacity aawhdemic

competitiveness, and innovation (PROFOCIE, 2014M0Ag their indicators, ICT associated indicatoesaraluated.

The quality of higher education is a priority forekco’s Federal Government politic strategy; théads to
observe the significant way in which the acquisitand use of ICT provide to the good performanak @mpetitiveness
of IES.

METHOD

This study considers a quantitative analysis, npegrental, cross-sectional, and correlated (Hetean
Fernandez and Baptista, 2010). The population i dhalysis consists of 58 UPE that submitted,efeailuation, their
project Program of Quality Strengthening in Edumatinstitutions (PROFOCIE) and their project Prograf Education
Quality Strengthening (PFCE)before SEP, and whiata dorresponded to 2015 and to a projection mgdedbcation
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institutions in 2017. The data was organized anocgssed in the Statistical Package for Social $eer(SPSS),

significant relations of indicators were obtain@g&arsorr, and a comparative analysis of the of the years iowed was
made. For the analysis, we considered the variabddsmatics incorporation of the environment ahd sustainable
development in study programs, and the indicat@socated to withholding rates, work integratiommpletion

efficiency, graduation, and satisfaction indicatofgraduates and employers, as well as the opioicociety regarding

the results of higher education institutions. Tietimation is presented in tables and the relemapécts are described.

RESULTS

The relation between variables of education prograhat incorporate telematics of the environmerd an
sustainable development in their study plans amtic&tors associated to withholding rates, graduatmpmpletion
efficiency, and graduates work integration, as \aslithe satisfaction indicators of graduates, eyep$y and society, on
UPE in Mexico, in years 2015 and 2017, show noiiggmt relations in both years, and we can obserdecrease in the
correlation of indicators analyzed, comparing therthose of 2017 (s€kable 1.

Table 1: Correlation Matrix. Education Programs that Incorporate Telematics of the
Environment anduStainable Development in their Study Plans and ttieRelation

to Education Programs with Withholding Rates and Wak
Integration. Comparative 2015 and 2017.

ICT indicators
Percentage of Education Programs that Incorporate

Indicators of Withholding Rates Telematics Del of the Environment and Sustainable
Development in their Study Plans

2015 2017 Difference

Percentage of education programsefiior university

technician and associate professi¢nhal)and

Bachelor degree on withholding rate from 1°. to.2nd ' 0.155 035 -0.120

Year higher than 70%.

Percentage of withholding rate by generational coho

of cycle A; from 1st. to 2nd. year of Bachelor degyr ' 0.055 088 0.033

Percentage of withholding rate by generational coho

of cycle B; from 1st. al 2ndyear of Bachelor degree -0.463 -050 0.413

Percentage of education programs in which 80% or

more graduates got a job in less than six monties af r 0.263 .222 -0.041

graduating.

Percentage of education programs in which 80% or

more graduates carried out a work activity durimg ; 0.226 128 -0.098

first year after graduating, and was related or ' ‘ '

consistent to their studies.

Percentage of Bachelor degree graduates that got a 0.953 217 -0.036

job in less than six months after graduating. ' ' '

** Correlation is Significant at Level 0.01 (Bilatd).*. Correlation is Significant at Level 0.05i(&eral).

Regarding the relation of education programs thabriporate telematics of the environment and Sussidé
development in their plans with indicators of coetyan efficiency and graduation in bachelor degrétes results do not
show significant relations; in 2015,the highestadiatlocated in the relation of the graduates pdege in cycle A with
0.299, the other relations were negative; in 20E7khighest data shows a relation with the indicaf@tudents graduated
from Bachelor degrees that carried out any workvitgtafter graduating and was related to theirdgs, with0.371.

In the compared years, the data shows increaseiretation with other indicators, with completiefficiency in cycle A,
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it went from 0.299 to 0.325;in cycle B, it wentiinc-0.330 to 0.313(s€Bable 2J.

Table 2: Matriz De Correlacion. Education Programsthat Incorporate Telematics of the Environment and
Sustainable Development in their Study Plans anttheir Relation to Completion Efficiency,
Graduation, and Satisfaction of Graduas and Employers. Comparative 2015 and 2017.

ICT Indicators
Percentage of Education Programs that
Incorporate Telematics Del of the Environment
and Sustainable Development in their Study Plan
2015 2017 Difference

Indicators of Completion Efficiency
and Graduation

U7

Percentage of graduates (completion
efficiency) by generational cohortof | r | 0.299 | 0.325 0.026
cycle A; in bachelor degrees
Percentage of graduates (completion
efficiency) by generational cohortof | r | -0.330 | 0.313 0.643
cycle B; in bachelor degrees
Percentage of graduates that graduated
by generatlpnal cohort of Cycle A r | 0084 | -0134 .0.218
during the first year after graduating
from Bachelor degree

Percentage of graduates that graduated
by generatlpnal cohort of Cycle B r | 02631 -0107 0.156
during the first year after graduating
from Bachelor degree

Percentage of students graduated from
Bachelor degree that carried out a wark
activity during the first year after r| 0.258 | 0.371 0.113
graduating, and was related or
consistent to their studies

Percentage of students satisfaction | r | -0.280 | -0.021 0.259
Percentage of graduates satisfaction| r | -0.062 | -0.196 -0.134
Perceqtage of employers satisfaction r | 0312 | -0.46> 0.150
regarding the graduates developmen

Percentage of favorable opinions

regarding education programs results r | 20213 | -0155 0.058

of the Institution, of a representative
sample of society
**_Correlation is Significant at Level 0.01 (Biktal).*. Correlation is Significant at Level 0.0Bilateral).

CONCLUSIONS

The data allow us to compare the evolution of qualevelopment indicators, with which the compedtiess of
UPE in Mexico is evaluated, specifically, regardindicators as a main tool for the funding of higkducation used by
PFCE.

We can observe in the data that there is no sagmifirelation in years 2015 and 2017. Even thougteases in

some indicators are shown, none of them showsréfisant level close to 0.8. The correlation fotthhgears is below 0.5.

Based on this relation between variables of implaatéon of telematics and education programs addt#tors
of withholding rates, completion efficiency, and lwantegration of graduates from bachelor degremm@ams, it is still
interesting to observe that the TIC relation doessihow a significant impact with academic resinté&JPE in Mexico,
even with their huge usefulness in education, and bet of federal politics regarding higher ediocato elevate quality;

nonetheless, the challenge of the current scenarithe country forces public universities to acleiemstitutional
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development indicators in order to obtain greatilittonal resources.
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