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OVERVIEW AND AGENDA

• iNoVATE-Expansion Project
• Network Enterprise Administration Certificate 

Program
• Literature on Perceptions of Problem Solving in a 

Virtual Learning Environment 
• Evaluation Results
• Discussion & Conclusion
• Implications
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Presentation Notes
Introduction. Dr. Luthi. Virtual learning opportunities in computing and information technology courses are designed to facilitate the development of critical thinking skills, positive learning outcomes and increased problem-solving abilities. However, before engaging students in activities to increase their problem-solving skills, researchers need to understand the influence of virtual courses on students’ problem-solving perceptions since perceptions influence performance. This study is an analysis of women’s perceptions of their problem solving confidence, style and personal control before and after their participation in online courses within the Network Enterprise Administration Certificate program that was embedded as a specialized track leading towards the Networking Systems Technology Associate Degree program in the Florida College System. Mr. Friend will provide an introduction on the grant and its impact along with information regarding the different certifications and course designs. Kimberly-Literature on virtual learning and problem-solvingAngelicque-PSI metrics, demographic analysisAngelicque-Results ConfidenceAngelicque-Results Social and Results Personal Control Kimberly- Avoidance by gender and ageAngelicque- Discussion and Conclusion.Kimberly Implications Mr. Friend- Wrap Up and QuestionsPSI and what it is…. Discuss metrics, description of the demographics, 
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Mr. Friend. This study documents the women’s perceptions of their problem solving confidence, approach and personal control. Women college students engaged in lessons on Basic and Advanced Microsoft Server Installation and Configuration and Administration to increase their information technology skills. The Network Enterprise Administration Certificate program prepared students to earn two industry certifications: Microsoft Certified Solutions Associate (MCSA) and Microsoft Certified Solutions Expert (MCSE): Server Infrastructure. The program allowed first-time and returning students without the practical information technology skills the opportunity to take five courses that align to the MCSE: Server Infrastructure certification, along with two additional courses-Microsoft Virtual Internship and Microsoft Virtual Capstone-for a total of seven courses. By using the NETLAB+ appliance and virtual servers, students had continuous access to real-world equipment. The courses engaged students in hands-on activities designed to increase their knowledge, skills, and abilities to install, configure, administer and maintain a server using Microsoft Server 2012. This remote access to technology allowed students to complete a course online, without sacrificing the real-world experience of working on actual servers. This also decreased the cost associated with training by allowing students access to multiple virtual servers, instead of having to have multiple physical servers present. The program curriculum was disseminated to 12 colleges that use a NETLAB+ Appliance and have access to Microsoft Imagine for the Virtual Machine Software. This feature allows students whose local colleges do not have the financial or material resources or NETLAB+ Appliances to offer these courses for students to gain valuable real-world server experience.Students learning to configure network servers are expected to encounter problems and challenges that they did not anticipate. As such, a critical aspect of the program was to ensure students had the necessary problem solving confidence and control to troubleshoot servers as difficulties arise in the workforce. This study was designed to assess the impact of a virtual learning environment on women’s perceptions of problem-solving confidence, approach and control. Specifically, this study measured student’s active engagement within the online platform and change in problem-solving confidence after participating in a 16-week online course. 





InovATE Grant History

• iNoVATE: A Network Virtualization Project 
• Resulted in the creation of a Network Virtualization technical certificate
• Over 100 community college faculty completing professional development in 

network virtualization
• Over 100 students enrolled in newly developed network virtualization courses. 
• Major project activities include:

• Designing, implementing, and disseminating the curriculum for the new Network 
Virtualization Technical Certificate

• Expanding Network Virtualization labs
• Developing and offering workshops and other teaching resources for faculty
• Disseminating information about the Network Virtualization program to rural and 

underserved areas. 
• The project team measured and tracked student knowledge and the development of 

discipline-specific problem-solving skills for statistical comparison and longitudinal 
analysis, improving project strategies and building a strong foundation for future research



InovATE-X Grant History

• InovATE-X: Network Enterprise Administration Project
• This project increased the accessibility of technical education for 

rural and underserved Florida residents, with a focus on the skills 
needed to operate a modern data center

• Created curriculum for a new Network Enterprise Administration 
technical certificate

• Partners in this project include Florida State College at Jacksonville, 
Daytona State College, Eastern Florida State College, Seminole State 
College, Tallahassee Community College, and the National 
Convergence Technology Center (an Advanced Technological 
Education [ATE] national center)

• Fourteen business and industry partners worked with the 
educational institutions to develop the curriculum, train faculty, and 
provide opportunities for students
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Grant Study
• This study was designed to assess the impact of a virtual learning 

environment on women’s perceptions of problem-solving confidence, 
approach, and control. 

• Women college students engaged in lessons on Basic and Advanced 
Microsoft Server Installation and Configuration and Administration to 
increase their information technology skills. 

• Women college students learning to configure network servers are 
expected to encounter problems and challenges that they did not 
anticipate. As such, a critical aspect of the program was to ensure 
students had the necessary problem-solving confidence and control to 
troubleshoot servers as difficulties arise in the workforce. 

• Specifically, this study measured students’ active engagement within the 
online platform and change in problem-solving confidence after 
participating in a 16-week online course. 
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Literature Review
• Asikov (2019)- Technology enhanced e-learning 

platforms improve problem-solving skills.

• Kim & Jun-Sub (2018)-Self-efficacy, confidence and 
problem-solving abilities increased.

• Shchedrina et al. (2020)-Students were engaged in a 
faster acquisition of learning competencies.

• Seda, Akti & Kernal (2021)- Efficient problem-solving 
skills in virtual environment.
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Presentation Notes
A core competency for network systems technology and computing jobs is problem-solving. Women’s perceptions of their problem-solving abilities before and after participating in virtual network systems technology certification courses are not well known. While some studies show how various beliefs affect student’s abilities to solve problems, additional research is needed to examine women’s perceptions of problem-solving within remote learning environments. As the information technology industry continues to move towards virtualization platforms to reduce costs, the demand for a skilled, diverse workforce with specific information technology and computer skill sets and problem-solving abilities is rising. Network Systems Administrators jobs are expected to grow by 12% over the next 10 years nationally (Bureau of Labor Statistics, 2019). Virtual learning platforms and technologies are recognized as contributors to the development of problem-solving skills for the future workforce. Kim and June-Sub (2018) measured student’s confidence in the context of problem-based learning applied classes. The study examined students’ levels of self-efficacy as well as problem-solving abilities to document the change that occurred because of their participation in exercise that required them to investigate IT solutions through an online platform. The results show that the students who engaged in problem-solving had increased confidence in self-assessment and willingness to properly evaluate their abilities. In comparison, the findings of Asikoy (2019) reveal that students who used technology-enhanced e-learning had improved problem-solving skills, especially when integrating computer-based concept mapping into platforms such as google classroom. Recent studies confirm the improved learning satisfaction and confidence indicated by better problem-solving abilities for students who engage in remote learning, specifically when team-based activities are integrated in the lessons (Kang & Kim, 2021). In addition to virtual learning platforms, the use of e-learning through mobile devices has documented the evolution in higher education on the use of mobile educational tools to assist student’s problem-solving abilities (Shchedrina et al., 2020). The increased use of mobile technology and online platforms allows students to engage in faster acquisition of the learning competencies and contribute to an increase of motivation (Schedrina et al., 2020). Numerous studies confirm that participation in virtual learning platforms that engage students in problem-based learning exercises can have a positive effect on self-directed learning skills, participation, and IT-related processing abilities as well as analytical skills (Phugsuk et al., 2017; Shin & You,2014). Identifying a problem initiates the critical thinking activity for a student and triggers previous knowledge on the subject.  This encourages meaningful learning and the importance of integrating an effective structure through an online platform to investigate the problem (Lin et al., 2015).Seda Akti & Kemal (2021) show that the problem-solving skills were more efficient in virtual learning environments with problem-based learning approaches. The experimental group of 68 7th graders showed positive opinions about engaging in lessons associated with problem solving with real-life scenarios. Radford (2011) reported  that between 2000 and 2008, the percentage of undergraduates enrolled in at least one online course increased from 8 percent to 20 percent, and the percentage of undergraduates enrolled in a fully online degree program doubled. However, the literature is not robust in showing change in students’ perceptions of problem-solving or actual problem-solving abilities while in virtual learning environments.



Sampling Frame
• Undergraduate students at five two-year colleges
Students responded to the following surveys:
• Problem-Solving Inventory 
• The Server Configuration and Administration 

Course questionnaire, and 
• The MCSA411 questionnaire. 
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Research Design
The study was designed to answer the following 
research question:

• Is there a statistically significance difference in 
perceptions of problem-solving between men and 
women in courses that use virtual online learning 
platforms? 

Presenter Notes
Presentation Notes
Is there a statistically significance difference in the perceptions of problem-solving between men and women in virtual online learning platforms? The leading hypothesis for this study is: Based on access to self-paced online learning environments, women who completed the online course and participated  network and information technology courses will demonstrate increases in their perceptions of problem-solving confidence and personal control and demonstrate decreases in problem solving avoidance.



Problem-Solving Inventory
• The Problem Solving Inventory (PSI) is designed to 

measure adults’ perceptions of problem-solving 
ability (Heppner, 2009). 

• Measures a person’s appraisal of their problem-
solving abilities rather than the person’s actual 
problem-solving skills.

Presenter Notes
Presentation Notes
The Problem Solving Inventory (PSI) is designed to measure adults’ perceptions of problem-solving ability (Heppner, 2009). It measures a person’s appraisals of their problem-solving abilities rather than the person’s actual problem-solving skills. According to Heppner, an individual’s appraisal of their problem solving confidence has a direct impact on their problem solving performance. 



Problem-Solving Inventory
In the evaluation study, the PSI measured the 
following variables:

• Confidence (6 items) 
• Personal control (4 items)
• Approach (2 items) 
• Avoidance (2 items) 

Presenter Notes
Presentation Notes
The PSI measures four variables: approach (2 items), avoidance (2 items), personal control (4 items), and confidence (6 items). There were an additional 5 items that were combined to create a “social” subscale. Six items that were administered in the survey did not fall into any of these subscales; these items were combined into a “miscellaneous” subscale.  To get a better idea of overall problem-solving attitudes across subscales, we created average scores for the original problem-solving inventory subscales, along with the original + social subscales, and all items (including miscellaneous). All subscales were positively correlated with each other, except for the approach and avoidance subscales, which were negatively correlated but not statistically significant. 



Problem-Solving Inventory
• “I am usually able to think up creative and effective 

alternative to solve a problem.” (confidence)
• “When a solution to a problem was unsuccessful, I 

do not examine why it didn’t work.” (approach-
avoidance)

• “I make snap judgments and later regret them.” 
(personal control)

Presenter Notes
Presentation Notes
PSI assesses self-reports of perceived confidence, belief and self-assurance in effectively solving problems (e.g., “I am usually able to think up creative and effective alternatives to solve a problem.”). Approach-Avoidance Style (AAS) assesses whether individuals tend to approach or avoid problems (e.g., “When a solution to a problem was unsuccessful, I do not examine why it didn’t work.”). Both items on the avoidance subscale were reverse scored, along with one item on the confidence subscale. They were reverse coded so that higher scores indicated more adaptive attitudes toward problem solving, consistent with other items. Personal Control (PC) assesses elements of self-control on emotions and behavior (e.g., “I make snap judgments and later regret them.”). 



Data Analysis
• Descriptive statistics by time point, gender, age, 

and ethnicity
• Independent samples t-tests comparing pre and 

post-test problem solving scores by time, gender, 
age, and ethnicity

• Mixed ANOVAs to determine whether problem-
solving attitudes differed by demographic variables, 
and whether these demographic factors interacted 
with time 
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Descriptive Statistics for Problem-Solving Inventory Subscales by Time PointIndependent-Samples t-tests Comparing Pre- and Post-test Problem-Solving Scores 



Findings
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Presentation Notes
Descriptive Statistics for Problem-Solving Inventory Subscales by Time PointNumerically, all the subscales were slightly higher at the post-test compared to the pre-test. Scores on approach and avoidance were more neutral than scores on personal control and confidence. Scores on personal control show that students agree that they exhibit personal control and agree that they have confidence in their problem solving.



Findings
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The time analysis independent samples t-test revealed that there were no statistically significant differences in students’ pre and post responses on approach, avoidance, personal control or confidence..



Findings

Presenter Notes
Presentation Notes
Time by gender: The average score for male and female students was similar on the pretest. Scores for both groups increased on the posttest with females having a higher mean score than males. A 2x2 between-subjects ANOVA showed that there no main effect of gender, F(1,135) = .04, p = .84, meaning male and female students scored similarly on the problem-solving inventory. 



Findings
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Time x Gender. Finally, there was no interaction between time and gender, F(1,135) = .09, p = .77, which indicates that female and male students’ scores showed a similar pattern between pre- and post-test. 



Findings

Presenter Notes
Presentation Notes
Age x Subscale correlations. We conducted another analysis with age to determine whether age was associated with any of the problem-solving subscales. Results showed that age positively correlated with the avoidance subscale, r(137) = .22, p = .01. The direction of the relationship (positive) indicates that younger age was associated with less adaptive attitudes toward problem-solving (i.e., more avoidance) and higher age was associated with more adaptive attitudes toward problem-solving (i.e., less avoidance).



Discussion
• There was no difference in men and women’s 

perceptions of problem solving.
• Overall, students agreed that they persist during 

problem-solving without being discouraged.
• Age was positively correlated with the avoidance 

subscale. 
• Lower age revealed less adaptive attitudes toward 

problem-solving (more avoidance); 
• Higher age revealed more adaptive attitudes (less 

avoidance). 

Presenter Notes
Presentation Notes
There was no difference in men and women’s perceptions of problem-solving confidence, personal control, approach and avoidance.Age was positively correlated with the avoidance subscale. Lower age reveals less adaptive attitudes toward problem-solving (more avoidance); Higher age reveals more adaptive attitudes (less avoidance). Female students completing the Network Enterprise Administration certificate had increased knowledge and perceptions of their problem-solving abilities. They became eligible for high-wage jobs, including Computer Network Architect, Computer Programmer, Systems Analyst, and Network and Computer Systems Administrator. Overall, students’ agreed that they persist during problem-solving without being discouraged. Students agree that they feel confident when successfully solving problems.



Recommendations
• Faculty members can provide more attention to 

younger students to reduce their propensity to 
avoid solving problems possibly through 
introducing low-stakes problem-solving activities 
within their courses.

• Instructors can assist students by being more 
intentional about having analysis-type questions 
and remote hands-on activities in the classroom.

Presenter Notes
Presentation Notes
Faculty members can provide more attention to younger students to reduce their propensity to avoid solving problems possibly through introducing low-stakes problem-solving activities within their courses.Instructors can assist students by being more intentional about having analysis-type questions and remote hands-on activities in the classroom. 



Implications
• Through this study, we see that the design and 

nature of the courses can encourage the use of 
problem-solving. 

• The results can inform future program design and 
research on student’s perception of themselves as 
they approach problems and experience failure 
with problem-solving. 

Presenter Notes
Presentation Notes
The study shows that instructional activities can assist students by being intentionally designed to provide students access with remote hands-on activities that introduce simulation problems that students would need to solve within the work environment.
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