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Rafael Ruedaflores Medrano y Claudia Alvarez Bernal.

Capitulo 104. Satisfaccion de los recién egresados respecto a infraestructura y servicios
universitarios. Maria del Pilar Fernandez Carrasco y César Armando Castellanos Pérez.

Capitulo 105. Mirror: modelo de comparabilidad de programas que facilita el aseguramiento

de calidad. José Manuel Campoy Salguero, Francisco Javier Encinas Pablos, Joaquin Cortez Gonzalez, Ricardo
Telésforo Solis Granados y Andrés Othon Pizarro Lerma.

Capitulo 106. Planeacion estratégica de una universidad particular del Sur de Sonora: un

proceso de evaluaciéon continuo. Irma Lucia Bérquez Antillon, Gloria Isabel Bojérquez Morales y Maria
Guadalupe Leticia Ramirez Buentello.

Capitulo 107. Modelo de ensefianza y satisfaccion a partir del seguimiento de egresados de la

maestria en Innovacion Educativa de la Universidad de Sonora, México. Marcela Cecilia Garcia
Medina y Emilia Castillo Ochoa.

Capitulo 108. Orientacion al logro y satisfaccion laboral de directivos y docentes de nivel

medio superior en Yucatan. Cristobal Crescencio Ramén Mac, Mirta Margarita Flores Galaz, Rubi Surema Peni-
che Cetzal y Leydi Carmina Chan Chel.

Capitulo 109. Trayectorias universitarias: perseverancia, rezago y abandono en la generacion

2005-2, de la UNISON. Maria Guadalupe Gonzélez Lizarraga, Laura Elena Urquidi Trevifio y Federico Zayas
Pérez.

Capitulo 110. Evaluacién de estrategias de aprendizaje y autorregulacion en estudiantes
universitarios. Rocio del Carmen Estrada Cabrera.

Capitulo 111. Satisfaccion laboral, identidad y preferencia académica en una Universidad

Publica de México. Maria Guadalupe Zavala Escalante, Rosa Aida Belantrix Martinez Galvez y Maria Eugenia
Rodriguez Meraz.

Capitulo 112. Perfil educativo de egreso de alumnos de bachillerato de Hermosillo Sonora.
Claudia Cecilia Norzagaray Benitez, Anabel Montaio Bojorquez, Lilia Encinas Norzagaray, Lydia Concepcion Garibaldi
Acosta, Jesus Enrique Moreno Quifionez y Karina Antonia Guevara Verdugo.

Capitulo 113. Orientacion a la sustentabilidad en nifios de primaria: un estudio diagnéstico.
César Tapia Fonllen, Blanca Fraijo Sing, Victor Corral Verdugo, Fernanda Garcia y Perla Olofio Benitez.
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Capitulo 114. Cémo diseiiar un plan de evaluacion objetivo bajo el enfoque por

competencias. Emmanuel Vazquez Hernédndez, Lizbeth Lepe Verdugo, César Uzziel Lopez Montoya y Karla Olga
Lidia Ortega Villegas.

Capitulo 115. Evaluacién curricular del plan de estudio de bachillerato: una alternativa para
su fortalecimiento. Carlos Arturo Ramirez Rivera y Melba Corral Rojas.

Capitulo 116. Propuesta para el aseguramiento de las competencias en un programa
educativo de nivel licenciatura. Antelmo Castro Lopez y Maricel Rivera Iribarren.

Capitulo 117. Politicas educativas: implicaciones en la evaluacion del proceso de
ensefianza-aprendizaje. Miriam Yerith Jiménez, Juan José Irigoyen y Karla Fabiola Acufia.

Capitulo 118. Normativas de calidad y desempefio académico. Analisis de la correspondencia

entre el decir y hacer en las interacciones didacticas. Miriam Yerith Jiménez, Juan José Irigoyen y Karla
Fabiola Acuia.

Capitulo 119. La evaluacion cognoscitiva-motivacional mediadora del aprendizaje en el

bachillerato tecnologico. Noelia Beatriz Espinoza Gallego, Daniel Gonzélez Lomeli y Maria de los Angeles
Maytorena Noriega.

Capitulo 120. Evaluacion de desempefios académicos complejos. Danicl Gonzélez Lomeli, Victor
Corral Verdugo y Maria de los Angeles Maytorena Noriega.

Capitulo 121. Propiedades psicométricas de un instrumento para medir la habilidad para

disefiar pruebas objetivas. Claudia Selene Tapia Ruelas, Nayat Lucia Amparan Valenzuela, Blanca Jazmin
Echavarria Acosta, Violeta Luque Pasos, Angel Alberto Valdés Cuervo y Marisela Gonzalez Roman.

Capitulo 122. Diagnéstico de conocimientos basicos de matematicas para aspirantes a una

universidad. Julia Xéchilt Peralta Garcia, Javier Rojas Tenorio, Omar Cuevas Salazar, Julio Cesar Ansaldo Leyva,
Francisco Javier Encinas Pablos, Mucio Osorio Sanchez, Alfredo Chacon Wismann y Jose Luis Arévalo Razo.

Parte IV. Innovacion Educativa

Capitulo 123. Evaluacion de un sitio Web educativo para el desarrollo de talentos. Sandra
Martin Tun y Pedro Antonio Sanchez Escobedo.

Capitulo 124. La alineacion de la innovacion con la estrategia de funcionamiento. Caso EPM.
Carlos Mario Castafio Valencia.

Capitulo 125. La influencia negativa del chat en la vida actual de los adolescentes. Norma
Angélica Sandoval Delgado, Maria Eugenia Loeza Corichi y Francisco Javier Gomez Ordofiez.

Capitulo 126. Mediacion colaborativa con Exe Learning para aprender matematicas en
tercero de primaria. Miriam Elisama Gil Argiielles.

Capitulo 127. Mashups y sus aplicaciones educativas en la creaciéon de material didactico.
Argelia Berenice Urbina Najera y Juan Antonio Zamora Rodriguez.

Capitulo 128. Paradojas del software privativo y la necesidad de usar software libre en las

instituciones de educacion y universidades publicas. Alberto Pedro Lorandi Medina, Guillermo Hermida
Saba, José Hernandez Silva y Martha Aurora Fierro Arias.

Capitulo 129. Uso académico de internet por estudiantes de odontologia. Roxana Camacho Morfin
y Candido Edmundo Guzman Félix.
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Capitulo 130. Alfabetismo académico: El hipertexto una herramienta para mejorar la

formacion de profesores. Beatriz Eugenia Figueroa Sandoval, Mariana Sofia Aillon Neumann, Veronica del Car-
men Yafez Monje, Omar Alejandro Salazar Provoste y Juan Santiago Herrera Chandia.

Capitulo 131. Percepcion de profesores y alumnos hacia el Programa de Educacién a Distan-

cia del Instituto Tecnolégico de Sonora. Francisco Nabor Velazco Bérquez, Ninoska Rivas de Rojas, Cecilia
Ivonne Bojoérquez Diaz, Adalberto Alvidrez Molina, Ana Cecilia Leyva Pacheco y Luz Alicia Galvan Parra.

Capitulo 132. El internet una herramienta importante para un alumno de posgrado.
David Torres Franco, Carlos Torres Torres, Alfonso Campos Véazquez y Beatriz Romero Angeles.

Capitulo 133. Uso de plataformas para administracion de aprendizajes en la formacion de

comunicologos educativos: UNISON. Lisset Aracely Oliveros Rodriguez, Emilia Castillo Ochoa y Dora Cecilia
Barrientos Lopez.

Capitulo 134. Entorno virtual de aprendizaje para la asignatura de tecnologia utilizando
Moodle. César Martinez Arauz y Silvina Alejandra Zamudio Figueroa.

Capitulo 135. Propuesta de una alternativa tecnolégica para mejorar la evaluacién formativa.
Francisco Javier Encinas Pablos, Andrés Othon Pizarro Lerma, Armando Garcia Berimen, José Manuel Campoy Salguero,
Mucio Osorio Sanchez, Adolfo Espinoza Ruiz y Gilberto Oroz Galaviz.

Capitulo 136. Aplicacion de las TIC en la transmisién del conocimiento instrumentado por
competencias. Mercedes Flores Flores y Martin Verduzco Rodriguez.

Capitulo 137. Sonora, la entidad donde vivo. Curso en linea para tercero de primaria. Arturo
Zepeda Jara.

Capitulo 138. Implementacion y evaluacion del modelo de alfabetizacion tecnolégica para
grupos sociales en Hermosillo, Sonora. Conocimientos basicos de la computadora y uso de
procesador de texto Word. Hortencia del Carmen Ayén Muiioz y Ricardo Mejia Cinco.

Capitulo 139. Estudio comparativo sobre la efectividad de los cursos v-p y los presenciales. .
Ramona Imelda Garcia Lopez, Reyna Isabel Piza Gutiérrez y Omar Cuevas Salazar.

Capitulo 140. Caracterizacion de estudiantes de la modalidad v-p en el nivel superior. Eymi
Berenice Suplee Rivera, Lorena Marquez Ibarra y Gisela Margarita Torres Acuia.
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Capitulo 141. Percepcion de alumnas y asesoras ante la comunicacién virtual sobre el trabajo 1243

docente. Danya Lopez Ibarra, Joel Angulo Armenta, Sonia Verénica Mortis Lozoya y Omar Cuevas Salazar.

Parte V. Gestion en la Sociedad del Conocimiento

Capitulo 142. Transformacion de la educacion superior: Brecha digital en actores del proceso
educativo. Edgar Oswaldo Gonzalez Bello y Adolfo Castillo Navarro.

Capitulo 143. Nivel del uso de las tecnologias de la informacién del sector productivo de

Empalme, Sonora. Maricela Urias Murrieta, Laura Violeta Cota Valenzuela, Blanca Delia Gonzalez Tirado, Luis
Fernando Olachea Parra y Juan Josué Ezequiel Morales Cervantes.

Capitulo 144. Habilidades en el uso de tecnologias de la informacion y la comunicacion con
las que ingresan los alumnos a la Unidad Guaymas del Instituto Tecnolégico de Sonora.
Domingo Villavicencio Aguilar, Alma Rosa Muiloz Zepeda, Isolina Gonzalez Castro, Mario Alberto Vazquez Garcia,

Damari Asbel Rodriguez Ruiz y Verdnica Martinez Rios.
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renacentista. Luis Alfonso Romero Gdmez.
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Torres Acuna, Karla Yudiber Robles Morales, Angel Alberto Valdés Cuervo, Nayeli Guadalupe Alarcon Ruiz y Maricela
Urias Murrieta.

Capitulo 147. Clima organizacional en una institucion de educacion superior. La perspectiva

del personal académico en educacion. Gloria Isabel Bojorquez Morales, Angélica Crespo Cabuto, Guadalupe
Ayo6n Murrieta, Manuel Sanchez Zazueta y Ana Isabel Encinas Madrid.

Capitulo 148. Nivel de aprendizaje sobre internet obtenido por los participantes de

alfabetizacion tecnoldgica. Sonia Verénica Mortis Lozoya, Joel Angulo Armenta, Angel Alberto Valdés Cuervo,
José Manuel Ochoa Alcantar y Ana Lorena Buelna Valenzuela.

Capitulo 149. La gestion del conocimiento en las universidades: caso ITSON. Ramona Imelda
Garcia Lopez y Joel Angulo Armenta.
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Alma Rosa Mufiloz Zepeda y Mario Alberto Vazquez Garcia.

Capitulo 151. La Universidad y las Organizaciones de la Sociedad Civil, el caso de ITSON y
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Capitulo 150. CISCO Networking Academy

José Manuel Ochoa Alcantar
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Instituto Tecnolégico de Sonora

ABSTRACT

The Cisco Networking Academy Program (CNA) is a partnership between Cisco, Governments, Edu-
cation Institutions, NGO's and industry created to teach students how to design, build and maintain com-
puter networks. As of today, a total of 3,484 academies in 112 countries exist around the world (CISCO,
2005).

In January 2009, an Evaluation Team comprised of faculty and graduate students from Indiana Univer-
sity started an evaluation project to assess the success of the students in the Academy program in terms of
the success of its students, the factors influencing student success, the best practices for student learning,
the support provided to instructors, and employer satisfaction. The primary goal of the evaluation under-
took by the IU Evaluation Team is to assess the success of students who graduate from the Cisco Certified
Networking Associate (CCNA) courses.

QUESTIONS

Is there significant difference in technical expertise, problem solving, and collaboration and teamwork
between age and school level groups of the students that completed the CCNA1 Course?

REVIEW OF THE LITERATURE

The Cisco Networking Academy Program
(CNA) is a partnership between Cisco, Govern-
ments, Education Institutions, NGO's and indus-
try created to teach students how to design, build
and maintain computer networks. The present pa-
per tries to shed some light over some exploratory
questions that would help us better understand the
population we are studying and evaluating by iden-
tifying whether there is significant difference in
technical expertise, problem solving, and collabo-

ration and team work between age and school level
groups of the students that completed the CCNAL1
Course. Quantitative data was obtained from stu-
dents with their higher degree ranging from high
school trough doctoral degree that completed the
CCNALI course by December 6th, 2008 and it was
statistically analyzed where it was fount that the-
re are differences in the mean samples between
groups in all of the constructs cited.

Quinto Congreso Internacional de Educacion

2010

Interest in distance learning is on the rise among high school students, college students and professio-
nals. A recent survey found that the majority of parents polled obtained access for their children’s education
(Grunwald Associates, 2000), and as of the year 2000, a full 15% of U.S. high schools offered access to
online classes (Market Data Retrieval, 2000). By the year 2002, over 2 million distance learning students
were expected in higher education (Web-Based Education Comission, 2000). In a survey of working adults
the majority stated that they believe college courses offered via the Internet are the future of higher educa-
tion, with 32% expressing a preference for online courses over classroom learning, given equal quality of
education (CyberAtlas, 2000).

A survey of business managers who have used Internet-based training found that nearly 100% of res-
pondents would recommend it, mainly because of “anytime, anywhere” access (CyberAtlas, 2000). While
the expense of developing high quality distance education materials can be high, return on investment
analyses are beginning to show that training efficiency and resulting productivity gains make distance edu-
cation worthwhile. In a 2005 research article entitled “From order to disorder: the role of computer-based
electronics projects on fostering of higher-order cognitive skills” (Barak, 2005), it was explored the ways in
which secondary school students could improve their thinking and learning processes by integrating com-
puters. The specific focus was on secondary students’ electronics projects. The electronics project includes
computers that are used to teach the subject matter in additional to computers being used to enhance the
teaching and learning. There were fifty students working on their electronics projects in this study.

The follow-up on the fifty students working on their final projects showed that “students working
on computer-based electronics projects tend to adopt flexible strategies, such as creating new ideas, risk-
taking, improvisation, using trial and error methods for problem solving, and rapid transition from one
design to another”. In contrast, “students working on non-computerized electronics projects are more likely
to progress along a linear path: planning, construction, and troubleshooting”. The students who worked
on computer-based projects also shared knowledge with the other students and helped to develop other
students’ ideas.

Quinto Congreso Internacional de Educacion
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The researcher concluded that “it is important to educate students, and teachers, that creative design PARTICIPANTS
and problem solving requires a balance between openness, flexibility, and intuition, on the one hand, and
systematic investigation, discipline, and hard work, on the other hand.” Brand-Gruwel, et. al. (2005) descri- The total number of completed surveys is 22,037; table 1 shows the distribution of the respondents
bed the ways in which “expert” and “novice” higher education students seek out information and resources based on gender. Approximately 84% of the students are male and 16% are female.

when presented with a variety of task or assignment. When given a task or assignment, students must define
their needs, in relation to information, sources, documents, and so on and must do so on their own. Howe-

ver, the researchers argue that students require “explicit and intensive instruction” in order to carry out the Table 1 Distribution of the CCNAT survey respondents by gender

skill of problem solving.
) ) o ) ) ) ] ) Gender Frequency Percent
The researchers describe a “skill decomposition”, which gives the information needed to create ins- Female 3,464 15.72
truction that aide the students in information problem solving. This research analyzed the problem solving Male 18,573 84.28

approaches of both novice and expert students in order to reach a detailed “skill decomposition”. Results
reveal that experts “spend more time on the main skill ‘define problem’ and more often activate their prior
knowledge, elaborate on the content, and regulate their process.” Another finding showed expert students
and novice students had very little difference in the way they searched the Internet. The researchers believe
that these findings should be used when designing instruction.

Distribution of the CCNA 1 survey respondents based on the Cisco’s regions is shown in Table 1.2
that would helps us better understand the geographic distribution and differences in nationality among the
students who are participating.

Best practices in educational programs for distance learning were discussed in “Focus on Collabora-
tion, and the Technology Will Follow” (Dahl, 2004). The emphasis on technology comes from both uni-
versities and students. Today's students are used to seeing advanced, mixed-media technology on the web, Table 2. Distribution of the CCNAI survey respondents based on the Cisco's regions.
and they expect to see it in distance education (DE) courses. Collaboration is important in the classroom as

well as in the course development process. Technology can be an important tool for creating communities Region Completed surveys Percent
. . . . United States 9,807 40.23
of learners in the DE arena through online classrooms where students are required to post questions and Furope/Middle
. )

respond to others' comments, through small group sessions Where .student teams work together on papers or East/Africa 6.028 %73
projects, or through chat rooms that allow real time, open discussions. Asia Pacific 4214 17.29
Latin America 1,465 6.01

Walsh (2004) presented information on the team works. At a time when most organizations are ex- Canada 733 3.01
pected to do more with less, managers need to build and sustain teams that are flexible, creative, and high Japan 23 .01

performance. Facilitating Team Communication is part of the Leading Work Teams series. It employs a
variety of media according to each type's strengths in a three part training strategy. The Balance model
takes advantage of research indicating that reinforcement of content at specified intervals can dramatically
improve retention of knowledge and, presumably, provide a better foundation for the skills. The offerings Table 3. Age of participants.

can be confusing, however, because of their flexibility.
Frequency Percent

Lastly, Kennedy and Duffy (2004) presented information regarding The University of Paisley’s support 1519 11.405 136

of distance learning students over the past nine years. The University of Paisley has the largest online : -
. . . . . . 20-29 14,544 42.8
program for the degree of B.Sc. Health Studies (for health professionals). This program is delivered using 3039 3020 6
information and communication technology. However, according to the findings of this research, the essen- YT 1’ a1 5'7
tial ingredient for successful distance education is not the technology: “it is collaboration between the key 5059 . 72 2’ 5
participants using that technology”. For this context, key participants were administrators, teachers, tech- o T80 - 3
nical support staff, librarians and students. In this article, the researchers describe the many collaborative Mican 316 3’ 5
processes they feel are necessary to have a successful online program. They also use their experience to £ . :
demonstrate how collaboration is essential in a successful program.
METHOD

Quantitative data was obtained from students with their higher degree ranging from high school trough

doctoral degree that completed the CCNA1 course by December 6th, 2008.
Quinto Congreso Internacional de Educacion Quinto Congreso Internacional de Educacion
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INSTRUMENTS

The primary source of student data comes from the CCNA1 survey which is administered at the begin-
ning of the CCNAI course and it measures a student’s self reported educational and career plans, technical
competency, reasons for taking the CCNA1 course, and seven education and career related factors (Table
4):

1. General demographics: current degree, self-reported GPA, and student age.

2. Main reason for taking the CCNA1 course: One item to understand the motivation of students to
remain enrolled and succeed in the Program.

3. Intention to go further in the CCNA program: One item to understand reasons students stay or why
they leave.

4. Educational plans: Three items to understand students” plans and motivation for their future educa-
tion.

5. Career plans: Two items defined as students” career goals after they finish their current degree and
their level of confidence in achieving those goals.

6. Technical expertise: Four items defined as the level of knowledge to set up, operate, maintain, and
provide advice about a computer’s hardware and software.

Table 4. CCNA1 Questionnaire Factors.

1 | CCNA 1 Questionnaire Factors

2 | Career self-efficacy: Five items defined as the confidence level of students have in dealing with career related
issues.

3 | Work responsibility: Four items measuring an individual’s perceived level of responsibility for and willingness
to improve performance in the current or future work place.

4 | Collaboration and teamwork: Five items defined as an individual’s level or willingness to work and cooperate
with others in the actual or potential work place.

5 | Life-long learning: Five items for the educational interests of individuals outside formal educational settings.

6 | Problem solving confidence: Four items defined as an individual’s self reported confidence to solve problems
that he or she confronts in life.

7 Motivation: Seven items defined as the level of CCNA students’ willingness to persevere and achieve in the
CCNA Program.

Academic self esteem: Five items referring to a student’s self confidence in his or her ability to cope with acade-
mic learning tasks.

A seven-step survey development process was used to develop the CCNA survey, including three pilot
studies, focus groups, expert review, Advisory Board review, and statistical factor analysis and reliability
analysis. The 3 factors that are going to be used to perform the analysis for this research report are: technical
expertise, collaboration and teamwork, problem solving confidence.

Items in the 3 scales used were keyed on a five-point Likert scale, ranging from Strongly Disagree
(scored as 1) to Strongly Agree (scored as 5). Analysis of the survey showed that reliability of the factors
ranged from .72 to .87, which is generally considered to be reliable.

Quinto Congreso Internacional de Educacion
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Table 4. The Cronbach’s Alpha reliability scores for each factor in CCNAI Survey

Factor Cronbach’s Alpha
Career self efficacy 718
Work responsibility 930
Collaboration and team work .707
Life-long learning 815
Academic self esteem 732
Problem solving confidence .828
Motivation .868

PROCEDURE FOR DATA COLLECTION

El Recruiting CCNA students to participate is somewhat demanding, given the number of surveys that
CCNA students are routinely asked to complete. A detailed pattern of alerts, e-mails to students, and e-mails
to instructors have been used to recruit students and encourage participation. The real challenge lies in
recruiting the 250 comparison study academies and their non-CCNA students. Participating in the com-
parison study requires significant effort on the part of local instructors to identify and recruit appropriate
non-CCNA students; for their efforts, instructors receive a $50 honorarium. The non-CCNA students have
no attachment to the CCNA Program or this project and thus require encouragement to participate; students
receive $10 per survey completed.

This is a longitudinal study, so it is important that as many students as possible who begin the study
participate in subsequent surveys (Myers & Well, 2003). Therefore, CCNA students who attend one of the
250 comparison study academies (and volunteer their name and mailing address) will be paid $10 per sur-
vey for completing the CCNA2 Survey and all subsequent surveys. During the spring and summer of 2008,
we contacted 2,204 academies and invited them to participate in the comparison group study. Of these, 465
agreed to participate. Once an academy joined the comparison study, we worked with the local instructor(s)
to identify appropriate class(es) to use as the comparison group.

We provided instructions and materials to be used for recruiting non-CCNA students, along with a
detailed pattern of e-mails and telephone calls to ask instructors to encourage the non-CCNA comparison
group students to actually complete the surveys. Students who start the CCNA Program during the eva-
luation project period who took the first survey (CCNAT1 Student Survey) at the beginning of the CCNA1
course. The same students will take in the future (and until 2011) the second, third, and fourth surveys at
the end of each subsequent CCNA course.

The recruitment of participants for this evaluation project began during spring 2008. The criteria for
inclusion in the study was: (1) the academy planned to offer all CCNA courses, or at least CCNA1 and
CCNA2, over the next year with at least 10 students enrolled in each course, and (2) the academy planned
to offer courses to for-credit students, not just continuing education students.

PROCEDURE FOR ANALYSIS

An analysis of variance (ANOVA) is going to be conducted with age and school level as the indepen-
dent variable and the calculated mean for each one of the 3 factors (technical expertise, collaboration and
team work, and problem solving confidence) as dependent variables. Analysis of means, standard devia-
tions, and univariate statistics are going to be performed as well.

Quinto Congreso Internacional de Educacion
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RESULTS AND DISCUSSION

With obstacles such as access and convenience largely overcome, students and workers are embracing
distance education as a solution to the educational problems of course variety, time flexibility, and transpor-
tation limitations. As consumers of distance learning become more experienced and as distance education
offerings become more varied, demand for high quality in distance education grows.

The process of developing and implementing effective distance education happens in an iterative cy-
cle. Broadly considered, the three stages in the cycle are (1) procurement and preparation of the resources
necessary to meet the distance education goals, (2) delivery of instruction using the best practices from
education, business and research, and (3) analysis of the results of distance education to gauge achievement
of goals (Barker, 1999; Bruce, Fallon and Horton, 2000; Cavanaugh, 1999; Educational Development As-
sociates, 1998; Fredericksen, Peltz and Swan, 2000; Institute for Higher Education Policy, 2000; Mantyla,
1999).

The results and discussion presented in this section are an attempt to start to assess the success of stu-
dents who graduate from the Cisco Certified Networking Associate by better understanding the students
that are involved in the academies. As has been seen in preliminary pages of this document, the sample
is quite particular, and when analyzing means within groups using ANOVA, there is always the fear that
differences in group sizes would affect or influence the results. Usually when we collect data from existing
populations, some conditions may naturally have more individuals available for participation than others
will. For example, in educational and clinical settings, there may naturally be different numbers of indivi-
duals in different conditions, such as grade levels, or diagnostic categories.

Discarding participants to equalize the group ns will reduce error degrees of freedom and, conse-
quently, power, and this may also misrepresent the relative size of the populations sampled. In the latter
case, the effects of some conditions may be weighted too heavily or too lightly in the data analysis. In all of
these circumstances involving unequal n, the ANOVA is a straightforward modification of the equal-n case,
at least in the one-factor between-subjects design.

TECHNICAL EXPERTISE

While having convenient access to the tools is the first step, experience using the tools for personal or
work-related activities is also important. More than one study has suggested that students who have little
technological experience delay learning new content while they learn the tools (Schrum, 1998; Yakimovicz
and Murphy, 1995). Students who are comfortable and adept with technology will be able to solve small
technical problems. Table 5 presents the univariate statistics for technical expertise.

Table 5. Univariate statistics for technical expertise Mean  SD

(08) Over the last year how often have you installed an operating system? |3.69 2.39

(09) Over the last year how often have you assembled hardware for a 348 2.39

computer?

(10) Over the last year how often have you determined the cause when 3.98 2.29
hardware or software failed to work the way it should (troubleshooting)? |4.29 2.21

(11) Over the last year how often have you had people come to you for 3.87 2.02

advice on problems that they were having with their computers?
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Table 6. ANOVA for technical expertise

Source SS df MS F Sig
School 2228.325 7 318332 | 82.045 .000
Age grouped | 3593.306 5 718.661 | 185.224 .000
School * Age | 446.485 30 14.883 3.836 .000
Within 124,142.853 1 31,996 | 3.880

Total 130,410.969 | 32,038

There is at least one difference among means; we need additional procedures to detect differences
among means. Post-hoc (Scheffé): The mean difference between the 30-39 years old group and the rest
of the groups is significant at the .001 level (higher technical expertise in the 30-39 years old group); the
higher the education level, the higher the level of expertise. Not the case for doctorate.

PROBLEM SOLVING

Few dimensions have touched on the ways in which individuals study and learn, but the following
constructs (problem solving and collaboration) offer a perspective on fundamental ways in which indi-
viduals actually handle some daily activities, and patterns of behavior that go far beyond school-related
issues. This includes examining the way one completes daily tasks. Tables 7 through 1.10 present the results
for both constructs: problem solving and collaboration and team work.

Table 7. Univariate statistics for problem solving

Mean  SD Mean | SD
(31) Given enough time and effort, I can solve most problems that I face. 4.21 0.75
(35) I am usually able to think of creative and effective alternatives to solve a problem. 3.96 0.76

(38) When faced with an unfamiliar situation, I have confidence that I can handle problems that | 3.84 0.77
arise. 4.09 0.73
(40) I trust my ability to solve new and difficult problems. 4.03 0.61

Table 8. ANOVA for problem solving

Source SS df MS F Sig
School 76.654 6 12.776 | 35.657 | .000
Age grouped 93.932 5 18.786 52.432 | .000
School * Age 108.810 30 3.627 10.123 | .000
Within 104,472.684 29,229 358

Total 10,752.08 29,270
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There is at least one difference among means; we need additional procedures to detect differences
among means. Post-hoc (Scheff¢): The mean difference among the 30 — 59 years old groups is not significant
at the .001 level; one would expect higher problem solving in higher educational levels: Associate’s higher
than any other educational level; there is significant difference between doctoral (lower) and associate’s;
no significant difference among doctorate and the rest of the groups; Masters higher than High School; no
difference among masters and the other groups; 60+ the less problem solving, followed by 15 -19.

Collaboration and team work

Table 9. Univariate statistics for collaboration and team work

Mean  SD
(34) I find it difficult to work with others to make a group decision. *Reverse coded 3.45 1.13
(36) I want to work in a place where teamwork is promoted. 3.99 0.86
(39) I am (will be) able to get along with the people in my workplace. 4.17 0.75
(44) Helping co-workers is important to my current or future career success. 4.16 0.86
(48) Sharing knowledge with others is important to my current or future career success. 4.27 0.86

4.01 0.60

Table 10. ANOVA for collaboration and team work

Source SS df MS F Sig
School 11.098 6 35.183 102.551 .000
Age grouped 147.786 5 29.557 86.153 .000
School * Age 66.917 30 2.231 6.502 .000
Within 10,015.514 | 29,193 343

Total 10,441.315 | 29,234

There is at least one difference among means; we need additional procedures to detect differences
among means. Post-hoc (Scheffé): There is significant difference among the High School group (lower) and
the rest of the School Level groups at the .001 level (not including Doctoral); there is significant difference
among the Associates group and the rest of the School Level groups (Associates higher mean than all); there
is significant difference between the Doctoral group and the Associates and Bachelors groups at the .001
level (doctoral mean lower); there is significant difference among the 60+ years old group and the rest of
the age groups (60+ lower than all).

CONCLUSIONS

With the worldwide number of Internet users expected to grow every year, and the increasingly fre-
quent need for employees to update their knowledge and skills to adapt to the rapidly changing workplace,
interest in distance education will continue to grow. A strength of distance education is its potential to fo-
cus the learning process on the student. Courses and programs that emphasize their focus on the student’s
strengths and needs will succeed in attracting students.

High-quality distance education achievement is the outcome of the dedication of all constituents in the
continual quest for best possible resources, practices, and results.
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With increased need for new career skills and improvement in delivery technology, distance education
students will demand evidence of quality and authenticity in distance courses. Educational institutions must
take the lead in developing and maintaining standards because when students benefit from an education

programs that meet their needs, the community benefits as well.

With increased need for new career skills and improvement in delivery technology, distance education
students will demand evidence of quality and authenticity in distance courses. Educational institutions must
take the lead in developing and maintaining standards because when students benefit from an education
programs that meet their needs, the community benefits as well.
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