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The research question that this study seeks to answer is whether the benefits of technology 

are being realized and appropriately presented in construction education.  The purpose of this 

thesis was to (1) assess the level of familiarity and use of certain technologies and (2) discern a 

learning style typical of building construction students.  The goal of this study is to identify 

technology-related deficiencies and formulate an efficient method of lesson delivery relevant to 

the classroom and the industry. 

A technology skills assessment and learning style questionnaire were administered to two 

groups: undergraduate (34 students) and graduate students (41 students).  The data was entered 

into a spreadsheet and analyzed using statistical tools.  The technology skill assessment focused 

on the students’ awareness and level of use of domain specific tools (AutoCAD, BIM) and web-

based tools (social networks, online forums, etc.).  Relationships between the two samples were 

tested using the Chi-squared test at a 95% level of confidence.  The results of the two samples in 

were significantly different in regard to 2D and 3D-CAD, web/video conferences, and electronic 

resources.  No significant difference was found in regard to 4D-CAD, social networks, and 

online forums. The learning styles among undergraduate and graduate students differ.  

Instructors should tailor their lesson delivery to students’ preferences. 
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Presently, students have a low level of awareness and use of technologies such as 4D-

CAD, web/video conferences, and electronic resources.  Effective classroom delivery and 

implementation of these technologies in the classroom will produce better prepared students who 

will influence positive change within the construction industry. 
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CHAPTER 1 
INTRODUCTION 

Background 

Improvements in technology have resulted in economic gain due to productivity increases 

for many industries; however, while the “U.S. economy has been increasing its annual 

productivity at a rate of close to 3%,  the construction industry has averaged an annual increase 

of less then 1%” (Adrian 2004).  Adrian suggests that a lack of research and development within 

construction firms, in addition to a number of other reasons, may be a factor.  Implementing new 

construction methods and management techniques could positively affect productivity levels.  

It is estimated that 3% of a field laborer’s non-productive time can be attributed to the 

punch list, 5% to late or inaccurate information, and 2% to redo work (Adrian 2004).  This total 

idle time of 10% results in a loss of productivity that could be reduced if the right technologies 

were implemented.   The application of the right technology can improve the level of 

communication and planning, benefiting all project stakeholders.  

Familiarity with the latest technologies is an important characteristic in gaining success in 

the construction industry. The willingness to learn and use this technology benefits both students 

and industry professionals.  When introducing new technologies, a tailored lesson delivery that 

coincides with students’ preferences will benefit students, instructors, and eventually, industry. 

Statement of the Problem 

The research question that this study seeks to answer is whether the benefits of technology 

are being realized and appropriately presented in construction education. The survey shown in 

The Appendix was used to collect data from two groups of students. The groups were first 

semester junior undergraduate students and newly enrolled graduate students. 
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Purpose of Study 

The purpose of this study is to first assess the level of familiarity and use of certain 

technologies among building construction students at the University of Florida.  Secondly, this 

study is intended to discern a learning style typical of the population to aid instructors in their 

method of lesson delivery.  Comparative analysis will be performed among two sample groups 

of Rinker School students, first semester undergraduate and newly enrolled graduate students.  

Conclusions will be drawn from results compiled from the administered survey (Appendix). 

Hypotheses 

The following hypotheses are presented below in the order in which their corresponding 

statements appear on the survey (Appendix).  The hypotheses apply to the undergraduate and 

graduate student samples: 

Technology Assessment 

• HYPOTHESIS 1.  Students regardless of academic classification seldom use 4D and nD-
CAD technologies. 

• HYPOTHESIS 2.  Students regardless of academic classification frequently use social 
networks  

• HYPOTHESIS 3.  Students regardless of academic classification seldom use online forums 
• HYPOTHESIS 4.  Students regardless of academic classification seldom use web/video 

conferencing.  
 
Index Learning Styles Questionnaire 

• HYPOTHESIS 5.  The student population regardless of academic classification favors 
graphic over textual presentation. 

• HYPOTHESIS 6.  The student population regardless of academic classification favors 
learning details over concepts. 

• HYPOTHESIS 7.  The student population regardless of academic classification favors group 
over individualized learning environments 

• HYPOTHESIS 8.  The student population regardless of academic classification favors 
certainty over creativity.  

Significance of Study 

The findings of this study will benefit the construction industry at all levels- students, 

instructors, and professionals.  Students’ level of use of different technologies will be measured 
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and used to improve course content and lesson delivery.  Technological deficiencies related to 

specific technologies can be identified and reduced by the inclusion of those topics into the 

curriculum.   The construction industry benefits from the assessment of the level of technological 

knowledge among students.  Curricula and lesson delivery changes made as a result of this study 

will produce graduates who are better prepared to deal with future issues.   
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CHAPTER 2 
LITERATURE REVIEW 

Introduction 

Familiarizing the student with the latest technology in their field better prepares them for 

their career following completion of their degree.  Technologically-aware employees force 

industry to adapt to improved methods.  By applying technologies currently taught in the 

classroom, the construction industry can achieve increased levels of efficiency.   

Adrian (2004) highlights the following four areas where technology improvements 

positively affect productivity:  

• Reducing tedious, time consuming, and inaccurate project paper work that characterizes 
the construction process. 

• Enabling of the collection of new information that should enable improved measurement 
of productivity such that corrections can be made and benchmarking can be performed. 

• Improving project design documents to reduce or eliminate productivity delays related to 
errors or omissions. 

• Aid in integrating the project owner, designer, and constructor into a team to improve 
communication and information transfer. 

Oftentimes, an on-site supervisor spends much of their time recording data or keeping 

records.  This leaves less time for them to attend to their primary role- supervising construction 

in the field.  With increased interest in technology both at the university and industry level, these 

inefficiencies will become less prevalent.  The “construction industry is in the early stages of a 

profound revolution in jobsite technology that will likely change the industry more in the next 

ten years than any other time in history” (Adrian 2004).  The following section discusses a few 

of these technologies, their benefits, and applications. 

15 



 

Construction Technology 

Web –Based Coordination 

According to Purdue University “1–2% of project cost is simply paperwork, $500mil/year 

is spent on FedEx(US) and no group has more than 65% of the project record at project close” 

(http://rebar.ecn.purdue.edu/ECT/Internet/projectcenter.aspx).  Many companies have developed 

software to remedy these reoccurring, communication-related, issues. 

Autodesk Constructware is a web-based application that reduces the inherent risks 

associated with complex projects by merging objects essential to that project into one, project-

based database.  This allows for clear communication among all project stakeholders.   

Immediate access to information, a centralized database that minimizes the need for multiple 

logins, numerous workflow process improvements, and file management are some of the benefits 

touted on the Autodesk Constructware website - 

http://usa.autodesk.com/adsk/servlet/index?id=6871224&siteID=123112.  These benefits are 

realized by increased accountability, improved risk management and reduced costs. 

Bricsnet’s ProjectCenter offers features similar to Autodesk Constructware. There is no 

software to load, nor any hardware to manage.  Bricsnet claims that training is simple and that 

their product is a proven money-saver; “ProjectCenter clients report savings of as much as 50% 

on printing, copying and shipping, as well as savings of 20% or more on travel” 

(http://bricsnet.com/html/projectcenterbenefits.htm). 

Yet another option is Meridian Project Systems Inc.’s Prolog Web-based project 

management software. It is also an internet based collaboration application.  Prolog allows the 

user to monitor the project from anywhere at anytime, facilitating “real time” communication 

among team members.   
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Lastly, e-Builder offers a competing collaboration system.  The e-Builder Collaborator for 

Construction Management streamlines the collaboration process, reduces risk and improves 

efficiency.  Additionally, the product claims to eliminate the high costs associated with bid 

distribution, mitigate risk by automating the management and tracking of change orders, and 

organize the construction schedule online using shared calendar capabilities (http://www.e-

builder.net/products/collaborator.html). 

Al-Musallam (2002) proposes a web-based coordination system in his study that addresses 

the following three factors and conditions: 

• Each member of the construction team may need different information about the same 
building component or element 

• The drawings are the important key information source to start the process of searching for 
information element. 

• The importance of integrating and coordinating the drawings with all other construction 
documents at the building components level. 

Al-Musallam’s proposed system achieves the above by linking building components on the 

drawings to their corresponding documents, such as specifications, schedules, codes/standards 

and details, etc.  The software described is similar to the current web-based options described 

previously in this chapter and seems to be a precursor for the most recent technological 

development, building information modeling (BIM). 

Building Information Modeling 

The purpose for using BIM is to mitigate loss by way of avoidance from early detection, 

mitigation of unnecessary repetition, eliminating delay and decommissioning costs/losses.  The 

Facility Information Council provides an industry-wide forum for the standardization and 

integration of construction-related computer software.  The council’s website 

(http://facilityinformationcouncil.org/bim/index.php) believes that building information models 
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are an important method for reducing the cost of construction, from inception to closeout. The 

council believes the current construction process is inefficient, costing more and requiring too 

much time to deliver (http://facilityinformationcouncil.org/bim/index.php).  This is due to the 

great amount of coordination from all of the building stakeholders. 

The benefits of building information modeling (BIM) are currently being felt in the 

construction industry and in the educational system.  Referred to as “tensegrity,” BIM “is a 

technology that can be applied to structures” that “can influence the construction time efficiency 

and construction project management in general” (Charalambides 2004).  Charalambides notes 

that the complexity of structures being built may be to blame for the slow inclusion of this 

technology by architects and engineers.  It is widely believed that greater efficiency results from 

the use of such programs. 

Outside of the United States, in Bhutan, the notion of a professionally trained architect is a 

new concept.  There, carpenters and masons were solely responsible for both the design and 

construction phases of a project (Dorji 2001).  Due to recent advances in the construction 

industry, this outdated system is slowly being replaced by one more like what is found in the 

United States.  In partnership with the National Technical Training Authority (NTTA), Dorji 

(2001) proposed an educational center called the Architecture and Building Research Centre 

(ABRC).  The ABRC   is divided into two levels: a Diploma level and a Degree level.  

Sustainability, as well as an emphasis on building, will be at the core of the program (Dorji 

2001).  Dorji does not mention the inclusion of 4D-CAD, although the inclusion of this 

curriculum at the early stages of education would subsequently carry over into Bhutan’s 

construction industry, putting them at the forefront of building technology,  
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Web-Cam Usage 

Hands-on experience in construction allows students, especially those believed to be visual 

learners, to have a better understanding of building construction.  However, making field trips a 

common curricula feature poses many difficulties.  Scheduling visits to construction sites may 

hinder that project’s productivity, and therefore may be viewed as unfavorable among project 

administrators. Additionally, this may create safety hazards to both students and on-site labor 

due to distractions.  Lastly, logistics are difficult.  Professors find it difficult to have all students 

in attendance when the field trip is in an unfamiliar location or scheduled at an inconvenient 

time. 

Shaurette (2007) investigated the use of web-cam technology within Purdue University’s 

Construction Management Program.  Shaurette suggested that webcam technology could be used 

as an alternative to the traditional field trip, while avoiding the aforementioned drawbacks.  The 

results of the study concluded that users found webcam file trips to be as good as or better than 

conventional field trips (Shaurette 2007).  The following is a condensed, summarized list of 

“Webcam Field Trip Best Practices”: 

• Field trip coordination should be the responsibility of one person.  This is a good 
opportunity for a graduate student. 

• Show as much of the jobsite as possible.  Students prefer this method. 

• Provide a field trip outline to field personnel. Also, let them know of any questions the 
instructor may ask them.  This will better prepare them the field trip. 

• Encourage students to ask questions at anytime during the session.  As the instructor, ask 
few questions, as asking too many may discourage student participation. 

• Provide handouts when screen resolution is not adequate.   

• Archive webcam lessons for future use. 
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Webcam lessons are an effective solution to allow students to gain on-site experience when 

site access is difficult. 

Hybrid Learning Environment 

The phrase “hybrid learning environment” refers to a course structure that combines both 

the traditional face-to-face learning environment and web-based communication (Whiteside 

2007).  Most major universities offer this type of learning environment in addition to the 

traditional on-campus classroom setting or an entirely online format.   

The University of Florida most recently implemented a hybrid platform known as e-

learning.  This allows a student to correspond with their professors and peers away from campus.  

At anytime, they can contact each other and their instructor with questions and concerns. 

Additionally, instructors often post assignments, lectures, and additional resources for student 

use.  This coordination platform is closely related to those used in the construction industry (as 

discussed in this chapter’s web-cased coordination section) and is intended to improve 

communication and coordination deficiencies.  

Apple’s ItunesU is a more recent application that can be used as a component of a hybrid 

system.  Apple’s ItunesU provides 24/7 access to educational material from top universities, and 

is accessible using a Mac or a PC.  The application offers increased accessibility when compared 

to applications such as e-learning.   ItunesU keeps students motivated by more actively engaging 

them- the product offers vivid audio and video that increase student interest when compared to 

traditional printed note pages.  This application allows schools to make their academic content 

public to whomever they choose.  Alumni, parents, and anyone else may have access to course 

material if the institution chooses. Since the web is often the first place students go to share 

ideas, and to perform preliminary research on an unfamiliar subject, ItunesU allows faculty to 

reach students beyond the traditional classroom setting.  Not only can instructors upload lectures, 
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they can enable students to engage in experiences specific to their field of study, such as 

providing convenient access to on-site construction 

(http://www.apple.com/education/itunesu_mobilelearning/itunesu.html). 

Sensing Technologies 

Radio Frequency Identification (RFID) is a type of sensing technology that connects 

objects to the internet or databases, so their location can be tracked and object-specific data can 

be accessed centrally.   A transponder is placed on the object and a scanner is used to read data 

off the transponder using radio waves.  This technology can be used as a method of quality 

control in construction by tracking material location and installation, providing theft detection, 

and the correct component and device are implemented (EraBuild 2006). 

Furthermore, Teizer proposes using 3D modeling sensing technology as a way to prevent 

injury and death on a construction site.  By rapidly creating a spatial model of the existing state 

of the construction site, visualization and communication are improved, and a reduction in 

human injury and death is realized (Teizer 2006). 

Wikis 

A wiki is a blog-like internet based platform that allows users to edit posted content as they 

please.  The platforms’ ease of use makes them effective in setting where collaboration is 

desired, such as distance education. James Coyle studied the use of wiki in higher education.  His 

study compared both traditional face-to-face collaboration and web-based wiki.  The findings 

were generally positive.  He found that although students were not comfortable with editing their 

peers’ work, and would not do so unless they were officially designated to be the editor, wikis 

were an effective collaboration method that allowed students to work at their desired pace while 

still having access to their peers’ work (Coyle 2007).      
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CHAPTER 3 
METHODOLOGY 

Purpose 

The purpose of this study is to (1) assess the level of familiarity and use of specific 

construction-related technologies and (2) discern a learning style typical of students enrolled in 

the School of Building Construction. 

Design of Study 

Two groups of students enrolled in courses within the Rinker School of Building 

Construction at the University of Florida were asked to complete a survey entitled “Technology 

Skills Assessment Survey” (Appendix).  One group was composed of 34 undergraduates, first 

semester students, and the second group was composed of 41 first semester, graduate students.  

The 12-page survey is divided into three sections- demographics and background information, a 

technology skills assessment, and a learning styles questionnaire. 

The first section collects the demographical data of each survey respondent such as age 

group, gender, current academic standing, current academic major, targeted job location upon 

graduation (USA or other), years of work experience, current or intended work area, and level of 

oral and written English proficiency.  This information allows the researcher to make accurate 

comparisons. 

Section two, the technology skills assessment section, is broken down further, into two 

subsections. The first subsection asks students to indicate whether or not they are aware of the 

following technology groups: hardware devices, office document tools, domain specific tools, 

and web-based tools.  Each of these groups is then divided into smaller categories, ordered 

largely by their date of marketplace entry, of which students were asked to respond as to whether 
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or not they were familiar with the technology and rate their level of use.  A Likert scale was used 

where 1 corresponded with “Never,” 2 with “Rarely (a few times a year),” 3 with “Occasionally 

(once or twice a month),” 4 with “Often (weekly basis),” and 5 with “Very often (daily basis).” 

Zero (0) indicates the student is not aware that the technology exists.  The group Hardware 

Devices seeks to gather information in regard to students’ use and familiarity with basic 

hardware, handheld devices (iPods, PDAs), and sensing technologies.  Office Document Tools 

seeks to gather information in regard to students’ use and familiarity with typical office 

document tools (word processors, spread sheets, presentations), graphic and web design tools 

(Photoshop, Dreamweaver, etc.), and Knowledge and Data Management Tools such as MS 

access and EndNote.  For the purpose of this study, data is analyzed from the last two 

subsections: Domain Specific Tools and Web-Based Tools.  The subsection Domain Specific 

Tools is intended to gather more information in regard to structural and architectural design 

tools, 2D and 3D-CAD (AutoCAD, etc.), and 4D-and nD-CAD (BIM, etc.).  The last group, 

Web-Based Tools gathers information regarding the familiarity and use of email and instant 

messaging, search engines, social networks, online forums/wikis/blogs, Web/Video conferences, 

and electronic resources (online publications, YouTube, etc.). 

The second subsection of the Technology Skills Assessment, Part B, lists 42 technology-

related statements.  These statements “describe how different technologies can be used in certain 

contexts to promote learning or improve work proficiency” (Appendix).  For each statement, the 

student is asked to rate the degree of topic relevance, their level of topic understanding, and their 

level of topic experience using a Likert scale.    For example, the first statement reads, “I use 

technology to keep up with course requirements and assignments, such as word processing, 

spreadsheets, email, online document sharing tools, and basic software programs” (Appendix).  
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Although the data from this section was collected, it was deemed irrelevant to the purpose of this 

study and not analyzed. 

The final section of the survey is titled “Index of Learning Styles Questionnaire.”  This 

section asks the student 44 questions seeking to identify their preferred learning method.  Each 

question is phrased as a statement, and the student is instructed to respond by selecting one of the 

two options- “a” or “b.”  For example, the first question in this section reads “I understand 

something better after I”; the two corresponding response options read “(a) try it out” and “(b) 

think it through” (Appendix).  The questions are designed to reveal whether the student prefers 

graphic of textual information delivery, prefers details or concepts, group or individual learning, 

and certainty or creativity. 

Data Analysis 

The graduate students were surveyed in December 2007 and the undergraduate students 

were surveyed in the January 2008.  Their responses to each query were entered into a MS Excel 

spreadsheet.  This allowed the data from the demographics, Technology Skills Assessment, and 

Index of Learning Styles Questionnaire sections to be statistically analyzed.  Questions were 

analyzed based on their perceived relevance to Building Construction education.  Bar graphs 

were created to graphically illustrate relationships and tendencies.  To compare undergraduate 

and graduate students, data compiled from the Technology Skills Assessment was further 

analyzed using Chi-squared tests. 

Meeting Attendance and Course Assistance 

 The author also attended three University of Florida Information Technology Advisory 

Council (UF-ITAC) meetings in the spring of 2008.  The purpose of these meetings was to 

discuss the implementation of technology that can improve the quality of education at the 

university.  These meetings provided the opportunity to witness discussion on technology 
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implementation including distance learning, webcam usage, and ItunesU. Also during the spring 

2008 semester, the author assisted students in their AutoCAD laboratory sessions of a Computer 

and Graphics Communication course taught at the University of Florida.  It was during this time 

that the relationship and varying levels of interest and success among students and technology 

became evident.  These experiences are mentioned because it is likely that the exposure 

influenced the writing of this document.
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CHAPTER 4 
RESULTS  

Introduction 

This study’s intent is to assess the level of technology awareness and use among college-

level building construction students and to determine if a prevalent learning style exists.  As 

discussed in Chapter 3, each section of the survey investigates a different, albeit related, issue.  

This chapter is organized into three sections: sample demographics, technology skills 

assessment, and index of learning styles questionnaires.  Each of these three sections discusses 

the results of both sample groups, undergraduate and graduate students, separately and 

comparatively. 

Sample Demographics 

Undergraduate 

All students surveyed were in the age group 18-25.  Five (14.7%) of the 34 persons 

surveyed were female.  Two (5.8%) of the students were sophomores, thirty (88.2%) are juniors 

and two are seniors (5.8%).  All students intended to work in the United States following their 

graduation.  Five (15 %) of the students surveyed had no construction experience; 23 (67%) 

reported having less than two years experience, 12% (4) report two to five years of experience, 

and the remaining two (6%) had more than 5 years of construction experience (Figure 4-1).  

Twenty-six students, or 76.5% of those surveyed, intended to work in management, while one 

(2.9%) intend to hold support roles, and 14.7% prefer supervision.  No students intended to work 

in the labor area.  The entire sample was proficient in both spoken and written English. 

Graduate 

Twenty-five (61%) of the 41 students surveyed were in the age group 18-25.  Fifteen 

(36.5%) were between the ages of 25 and 35.  One person (2.4%) was between the ages of 34 
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and 45.  Nine (22%) of the 41 persons surveyed are female.  All students were in there first 

semester of enrolment in the Rinker School of Building Construction graduate program.  All 

students intended to work in the United States following their graduation.  Thirty-seven percent 

of students surveyed have no construction experience, 29% report having less than two years 

experience, 24% report 2 to 5 years, and the remaining 10% (four students) have more than 5 

years of construction experience (Figure 4-2).  Sixty-five percent of those surveyed intend to 

work in management, while 13.9% intend to hold support roles, and 18.8% prefer supervision.  

No students intend to work in the labor area and one student (2.4%) selected ‘other.’  Thirty-one 

(75.6%) of the 41 students reported being orally “proficient” in the English language.  Six 

students believed themselves to be “fluent,” and the remaining four (9.8%) identified their skill 

level as “sufficient.”  Similarly, in regard to written English proficiency, 32 of the 41 students 

(78%) considered themselves proficient, four “fluent,” and the remaining 5 (12.2%) were 

“sufficient.” 

Technology Skills Assessment 

Both sample groups, graduate students and undergraduate students, were asked to rate their 

level of use of 15 technologies ranging from basic hardware to 4D-CAD.  For this study’s 

purposes, the results will be analyzed from only two of the four surveyed categories- domain 

specific tools and web-based tools. The other two categories, hardware devices and office 

document tools, are considered to be common technologies to the age group and not relevant to 

the subject area.  

Domain Specific Tools 

The first category studied, Domain Specific Tools, sought to determine whether students 

were aware of certain technologies commonly used in the construction industry, as well as the 

corresponding level of use.  The technologies were presented in the order of their market entry.  
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The three technologies included in the Domain Specific Tools category include (1) structural and 

architectural design tools (e.g., SAP2000, ADINA, STAAD-Pro, ArchiCAD), (2) 2D- & 3D-

CAD (e.g., AutoCAD, AutoDesk, MicroStation), and (3) 4D-and nD-CAD (e.g., Design + 

Schedule + Cost/Others).  Data from category (1) was considered outdated and not analyzed.  

Undergraduate sample 

All undergraduate students surveyed were aware of the domain specific tools or CAD 

programs.  Figure 4-3 graphically presents the results.  The most common response, or mode, in 

regard to the level of use of 2D-CAD and 3D-CAD such as Auto CAD, was ‘never’ with 18 of 

the 34 (53%) undergraduate students surveyed reported never using AutoCAD or products of a 

similar technological level.  The response for 4D and nD-CAD such as BIM is more varied; 

however, the most common response, or mode, in this case also was ‘never,’ with 10 of the 34 

(29%) respondents selecting this option. 

Graduate sample 

All of the 41 graduate students surveyed were aware of the noted domain specific tools.  

Figure 4-4 illustrates the survey findings.  The most common response, or mode, was ‘never’ or 

1 for both levels of CAD technology.  Five of the 41 (12%) respondents reported ‘never’ using 

2D or 3D-CAD technologies, while 10 (24%) respondents reported ‘never’ using 4D or nD-CAD 

technologies.   

Chi-squared test: Domain specific tools 

The data set analyzed using descriptive statistics (Figures 4-3 and 4-4) was also analyzed 

using the Chi-squared test at a 95% confidence level.  For 2D and 3D-CAD, the calculated chi-

squared value was 8.638.  This value is greater than the tabulated value of 7.81(Ostle and 

Malone 1988) (degrees of freedom=3).  Therefore, there is a significant difference in the two 

samples’ responses.  Conversely, the Chi-squared calculated value found by analyzing the data 
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from the 4D and nD-CAD responses yielded a response of 3.646, a value less than the tabulated 

value of 7.81 (Ostle and Malone 1988) (degrees of freedom=3).  Therefore there is no significant 

difference between the two samples. 

Web-Based Tools 

The second category studied, Web-Based Tools, sought to determine whether students 

were aware of certain internet communication platforms, as well as their corresponding level of 

use.  The technologies were presented in the order of their market entry.  Of the six technologies 

presented in the category, four of the more modern technologies were selected for further study. 

These include the following: (1) social networks (e.g., Facebook, MySpace, and LinkedIN), (2) 

Online forums/Wikis/Blogs, (3) Web/Video conferences (e.g., Webinar), and (4) Electronic 

Resources (e.g., online publications, online libraries, YouTube).  

Undergraduate sample 

The entire sample of 34 students, were aware of all of the presented web-based 

technologies (Figure 4-5).  Thirty students reported using social networks such as Facebook and 

MySpace very often or on a daily basis.  The use of online forums such as wikis and blogs are 

also common among undergraduate students, with 24 of the 41 (58.5%) members sampled citing 

using the technology ‘very often’ or on a daily basis.  

Graduate sample 

Social networks such as Facebook and MySpace were cited as the most commonly used 

web-based tool, with 27 of the 41 graduate students (66%) surveyed reported using them ‘very 

often’ or on a daily basis.  Twenty-four (58.5%) students reported using Online Forums ‘very 

often.’  Seven (17%) students reported using Web/Video Conferences ‘very often.’  The most 

common response in regard to Electronic Resources was ‘very often’ at 39%, while the least 

common was ‘never,’ with 1 respondent (Figure 4-6). 
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Chi-squared test: Web-based tools 

The data set analyzed using descriptive statistics (Figures 4.5 and 4.6) was also analyzed 

using the Chi-squared test.  In regard to social networks, the calculated Chi-squared value is 

3.507.  This value is less than the tabulated value of 7.81 (Ostle and Malone 1988) (using 

degrees of freedom equal to 3).  Therefore, with a 95% confidence level, there is no significant 

difference between the two samples’ responses.   

The online forum section also revealed no significant difference between the two samples 

at a 95% confidence level.  The calculated Chi-squared value is 4.267.  Using degrees of 

freedom equal to two, the tabulated value is 5.99 (Ostle and Malone 1988).  The calculated value 

is less than the tabulated value. 

A significant difference was found in regard to web/video conferences.  The calculated 

Chi-squared value is 32.484.  The tabulated value found (degrees of freedom=2) is 5.99(Ostle 

and Malone 1988).  The tabulated value is less than the calculated value.  Using two degrees of 

freedom and with a 95% confidence level, it is determined that there is a significant difference 

between the two samples. 

At a 95% confidence level, the level of use of electronic resources was found to differ 

significantly between the two samples.  The calculated Chi-squared value is equal to 16.378 

(Ostle and Malone 1988), while the tabulated value (three degrees of freedom) is lower at 7.81. 

Index of Learning Styles Questionnaire 

This section sought to reveal a particular learning style prevalent among students in the 

Building Construction program at the University of Florida.  Each of the 44 questions in this 

section is grouped into one of the following four learning style categories: (1) graphic or text, (2) 

details or concepts, (3) group or individual, and (4) certainty or creativity.  The x-axis on all 

30 



 

graphs pictured in this section is labeled with the corresponding survey question’s number.  

Refer to the corresponding tables or the Appendix for clarification. 

Graphics or Text 

Eleven of the 44 questions were designed to identify whether the population is largely 

composed of students who learn best from graphics or text.  Of the two possible responses, (a) 

refers to graphics and (b) refers to texts (Table 4-1). 

Undergraduate sample 

Figure 4-7 shows undergraduate students’ preference of graphic presentation over textual.  

Statement number three reads, “When I think about what I did yesterday, I am most likely to get” 

The options include (a) picture and (b) words. Thirty-two (94%) of the 34 student sampled 

selected picture.  Statement number 19 reads “I remember best” and the corresponding options 

include “(a) what I see” and “(b) what I hear.”  Twenty-nine of the 34 students surveyed selected 

option “a.”  For entertainment, 26 (85%) of the 34 students, would rather (statement 39) “(a) 

watch television,” compared to eight students who prefer to “(b) read a book.” 

Graduate sample 

The graph in Figure 4-8 shows graduate students’ preference of graphic presentation over 

textual.  Statement number three reads, “When I think about what I did yesterday, I am most 

likely to get” The options include “(a) picture” and “(b) words.” Thirty-seven of the 41 student 

sample, or 90%, selected picture.  Statement number 19 reads “I remember best” and the 

corresponding options include “(a) what I see” and “(b) what I hear.”  Thirty-seven of the 41 

students surveyed (90%) selected option “a.”  For entertainment, 30 of the 41 students, or 73%, 

would rather (statement 39) “(a) watch television,” compared to eleven (26.8%) students who 

prefer to “(b) read a book.” 
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Statement 15 is the only statement that produced results inconsistent with the other 

statements.  The statement reads, “I like teachers” The two corresponding options are “(a) who 

put a lot of diagrams on the board” and “(b) who spend a lot of time explaining.”  Twenty-three 

of the 34 (67%) undergraduate students selected option “b” for text.  Twenty-four (59%) of the 

41 graduate students selected option “a” or graphics. 

Details or Concepts 

Eleven of the 44 questions were designed to identify whether the population is largely 

composed of detail-oriented learners of conceptual learners.  Of the two possible responses, (a) 

refers to details and (b) refers to concepts (Table 4-2). 

Undergraduate sample 

Statement 20 reads, “It is more important to me that an instructor (a) lay out the material in 

clear sequential steps” or “(b) give me an overall picture and relate the material to other 

subjects.”  Twenty-four (71%) of the 34 students selected “a," or the detail option.  Statement 24 

reads, “I learn (a) at a fairly regular pace.  If I study hard, I’ll get it” or “(b) in fits and starts.  I’ll 

be totally confused and then suddenly it all clicks.”  Twenty-one of the 34 undergraduate 

students surveyed selected “a” for regular pace.  Statement 28 reads, “When considering a body 

of information, I am more likely to (a) focus on details and miss the big picture” or “(b) try to 

understand the big picture before getting into the details.”  Seventy percent or 24 undergraduate 

students, selected “b,” the concept option (Figure 4-9). 

Graduate sample 

Statement 20 reads, “It is more important to me that an instructor (a) lay out the material in 

clear sequential steps” or “(b) give me an overall picture and relate the material to other 

subjects.”  Twenty-two of the 41 (54%) students selected “a,” the detail option.  Statement 24 

reads, “I learn (a) at a fairly regular pace.  If I study hard, I’ll get it” or “(b) in fits and starts.  I’ll 
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be totally confused and then suddenly it all clicks.”  Twenty-seven of the 41 (66%) graduate 

students surveyed selected “a” for regular pace. Statement 28 reads, “When considering a body 

of information, I am more likely to (a) focus on details and miss the big picture” or “(b) try to 

understand the big picture before getting into the details.”  Sixty-seven percent (27) graduate 

students, selected “b,” the concept option (Figure 4-10). 

The two samples, undergraduates and graduates, had similar preferences on all statements 

other than statement 32 and 40.  Statement 32 reads, “When writing a paper, I am more likely to 

(a) work on (think about or write) the beginning of the paper and progress forward” or “(b) 

brainstorm individually and then come together as a group to compare ideas.”  Twenty-six of the 

34 (76.5%) undergraduate students selected “a,” the details option, while 27 (66%) of the 41 

graduate students selected “b,” the concept option.  

Statement 40 reads, “Some teachers start their lectures with an outline of what they will 

cover. Such outlines are (a) somewhat helpful to me” or “(b) very helpful to me.”  Sixty-eight 

percent of undergraduate respondents selected “a,” the details option.  Of the 41 person graduate 

sample, 16 students selected “a,” with the remaining 25 (61%) students selecting “b,” the 

concept option. 

Group or Individual 

Six of the 44 questions were designed to identify whether the population prefers learning 

in a group setting or individually.  Of the two possible responses, (a) refers to group and (b) 

refers to individual (Table 4-3). 

Undergraduate sample 

Statement 13 reads, “In classes I have taken (a) I have usually gotten to know many of the 

students” or “(b) I have rarely gotten to know many of the students.”  Twenty-two, or 65%, 

believe themselves to be more group-oriented, selecting “a.”   Statement 21 reads, “I prefer to 
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study in a (a) group” or “(b) alone.”  Twenty-one (61.7%) survey respondents prefer to study 

alone.  Statement 41 reads “The idea of doing homework in groups, with one grade for the entire 

group (a) appeals to me” or “(b) does not appeal to me.”  Twenty-two students (65%) selected 

option “b,” corresponding to the ‘individual’ option (Figure 4-11). 

Graduate sample 

Statement 13 reads, “In classes I have taken (a) I have usually gotten to know many of the 

students” or “(b) I have rarely gotten to know many of the students.”  Twenty-three (56%) 

believe themselves to be more group-oriented, selecting “a.”  Statement 21 reads, “I prefer to 

study in a (a) group” or “(b) alone.”  Eighty-three percent (34) of the students surveyed prefer to 

study alone.   Statement 41 reads “The idea of doing homework in groups, with one grade for the 

entire group (a) appeals to me” or “(b) does not appeal to me.”  Twenty-three (56%) select option 

“b” for individual (Figure 4-12). 

Both samples, undergraduate and graduate students, responded similarly to many of the six 

questions contained in this section.  However, statement 21 yielded different results.  When 

students are asked if they prefer to study in a group or alone, 62% of undergraduate students and 

82% of graduate students selected “individual”, option “b.” 

Certainty or Creativity 

Nine of the 44 questions were designed to identify whether the population identifies 

themselves as preferring facts and certainty or theory and creativity.  Of the two possible 

responses, (a) refers to certainty and (b) refers to creativity (Table 4-4). 

Undergraduate sample 

Statement 2 reads, “I would rather be considered (a) realistic” or “(b) innovative.”  Sixty-

two percent of undergraduate students selected “(a) realistic.”   Statement 6 reads, “If I were a 

teacher, I would rather teach a course (a) that deals with facts and real life situations” or “(b) that 
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deals with ideas and theories.”  Ninety-one percent of students, or 31, selected “a”, the certainty 

option.  Statement 18 reads, “I prefer the idea of (a) certainty” or “(b) theory.”  Twenty-six 

students (76%) selected (a) certainty (Figure 4-13). 

Graduate sample 

Statement 2 reads, “I would rather be considered (a) realistic” or “(b) innovative.”  

Twenty-four of the 41 graduate students selected (a) realistic (59%).  Statement 6 reads, “If I 

were a teacher, I would rather teach a course (a) that deals with facts and real life situations” or 

“(b) that deals with ideas and theories.”  Seventy-three percent (30) of students selected “a”, the 

certainty option.  Statement 18 reads, “I prefer the idea of (a) certainty” or “(b) theory.”  Thirty-

two students (78%) selected (a) certainty (Figure 4-14). 

With the exception of statement 34, both sample groups demonstrated similar preferences 

in regard to certainty and creativity.  Statement 34 reads, “I consider it higher praise to call 

someone (a) sensible” of “(b) imaginative.”  Fifty-five percent (19) of the 34 undergraduate 

students surveyed, selected “a”, while 54% of the graduate sample group selected “b.” 

Limitations  

Undergraduate students were surveyed in the beginning of the spring 2008 semester.  

Graduate students were surveyed at the end of the fall 2007 semester.  The survey was not 

designed to identify the undergraduate degree of the graduate students.  Additionally, Chi 

squared tests were used to analyze data collected from the technology skills section of the survey 

only.  Certain subjects in the survey were considered outdated.  Data from these subjects was 

collected but not analyzed.  For example, the Domain Specific Tools category includes structural 

architectural design tools such as SAP2000 and ADINA.  These programs have since been 

replaced by 2D, 3D, 4D and nD systems; therefore structural architectural design tools were not 

analyzed. 
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Figure 4-1. Demographic Survey Results, Undergraduate Work Experience. 
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Figure 4-2. Demographic Survey Results, Graduate Work Experience. 
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Figure 4-3. Part A Survey Results, Domain Specific Tools: Undergraduate Students. 
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Figure 4-4. Part A Survey Results, Domain Specific Tools: Graduate Students. 
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Figure 4-5.Part A Survey Results, Web-Based Tools: Undergraduate Students. 
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Figure 4-6. Part A Survey Results, Web-Based Tools: Graduate Students. 
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Figure 4-7. Undergraduate Learning Style: Graphic vs. Text. 
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Figure 4-8. Graduate Learning Style: Graphic vs. Text. 

 

 

Table 4-1. Learning Style: Graphic vs. Text. 
 Corresponding Survey Questions 
3 When I think about what I did yesterday, I am most likely to get (a) picture or (b) words. 
7 I prefer to get new information in (a) pictures, diagrams, graphs or maps or (b) written 

directions or verbal information. 
11 In a book with lots of pictures and charts, I am likely to (a) look over the pictures and charts 

carefully or (b) focus on the written text. 
15 I like teachers (a) who put a lot of diagrams on the board or (b) who spend a lot of time 

explaining. 
19 I remember best (a) what I see or (b) what I hear. 
23 When I get directions to a new place, I prefer (a) a map or (b) written instructions. 
27 When I see diagram or sketch in class, I am most likely to remember (a) the picture or (b) 

what the instructor said about it. 
31 When someone is showing me data, I prefer (a) charts or graphs or (b) text summarizing the 

results. 
35 When I meet people at a party, I am morel likely to remember (a) what they looked like or 

(b) what they said about themselves. 
39 For entertainment, I would rather (a) watch television or (b) read a book. 
43 I tend to picture places I have been (a) easily and accurately or (b) with difficulty and 

without much detail. 
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Figure 4-9. Undergraduate Learning Style: Details vs. Concepts. 
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Figure 4-10. Graduate Learning Style: Detail vs. Concept. 
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Table 4-2. Learning Style: Details vs. Concepts. 
 Corresponding Survey Question 
4 I tend to (a) understand details of a subject but may be fuzzy about its overall structure or 

(b) understand the overall structure but may be fuzzy about details. 
8 Once I understand (a) all the parts, I understand the whole thing or (b) the whole thing, I see 

how the parts fit. 
12 When I solve math problems (a) I usually work my way to the solutions one step at a time 

(b) I often just see the solutions but then have to struggle to figure out the steps to get to 
them. 

16 When I’m analyzing a story or novel (a) I think of the incidents and try to put them together 
to figure out the themes (b) I just know what the themes are when I finish reading and then I 
have to go back and find the incidents that demonstrate them. 

20 It is more important to me that an instructor (a) lay out the material in clear sequential steps 
or (b) give me an overall picture and relate the material to other subjects. 

24 I learn (a) at a fairly regular pace.  If I study hard, I’ll “get it” or (b) in fits and starts.  I’ll be 
totally confused and then suddenly it all “clicks.” 

28 When considering a body of information, I am more likely to (a) focus on details and miss 
the big picture or (b) try to understand the big picture before getting into the details. 

32 When writing a paper, I am more likely to (a) work on (think about or write) the beginning 
of the paper and progress forward or (b) work on (think about or write) different parts of the 
paper and then order them.  

36 When I am learning a new subject, I prefer to (a) stay focused on that subject or (b) try to 
make connections between that subject and related subjects. 

40 Some teachers start their lectures with an outline of what they will cover.  Such outlines are 
(a) somewhat helpful to me or (b) very helpful to me. 

44 When solving problems in a group, I would be more likely to (a) think of the steps in the 
solution process or (b) think of possible steps in the solution process or (b) think of possible 
consequences or applications of the solution in a wide range of areas. 

 

0

5

10

15

20

25

9 13 21 33 37 41

corresponding survey question

st
ud

en
t r

es
po

n

(a)group
(b)individual

 
Figure 4-11 Undergraduate Learning Style: Group vs. Individual. 
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Figure 4-12.  Graduate Learning Style: Group vs. Individual. 

 

Table 4-3 Learning Style: Group vs. Individual. 
 Corresponding Survey Questions 
9 In a study group working on difficult material, I am more likely to (a) jump in and 

contribute ideas or (b) sit back and listen. 
13 In classes I have taken (a) I have usually gotten to know many of the students or (b) I have 

rarely gotten to know many of the students. 
21 I prefer to study (a) in a study group or (b) alone. 
33 When I have to work on a group project, I first want to (a) have “group brainstorming” 

where everyone contributes ideas or (b) brainstorm individually and then come together as a 
group to compare ideas. 

37 I am more likely to be considered (a) outgoing or (b) reserved. 
41 The idea of doing homework in groups, with one grade for the entire group (a) appeals to 

me or (b) does not appeal to me. 
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Figure 4-13. Undergraduate Learning Style: Certainty vs. Creativity. 

42



 

0
5

10
15
20
25
30
35

2 6 14 18 22 26 30 34 38

corresponding survey question

st
ud

en
t r

es
po

n

(a)certainty
(b)creativity

 
Figure 4-14. Graduate Learning Style: Certainty vs. Creativity. 

 

Table 4-4. Learning Style: Certainty vs. Creativity.  
 Corresponding Survey Questions 
2 I would rather be considered (a) realistic or (b) innovative. 
6 If I were a teacher, I would rather teach a course (a) that deals with facts and real life 

situations or (b) that deals with ideas and theories. 
14 In reading nonfiction, I prefer (a) something that teaches me new facts or tells me how to do 

something or (b) something that gives me new ideas to think about. 
18 I prefer the idea of (a) certainty or (b) theory. 
22 I am more likely to be considered (a) careful about the details of my work or (b) creative 

about how to do my work. 
26 When I am reading for enjoyment, I like writers to (a) clearly say what they mean or (b) say 

things to in creative, interesting ways. 
30 When I have to perform a task, I prefer to (a) master one way of doing it or (b) come up 

with new ways of doing it. 
34 I consider it higher praise to call someone (a) sensible or (b) imaginative. 
38 I prefer courses that emphasize (a) concrete materials (facts, data) or (b) abstract materials 

(concepts, theories).  
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CHAPTER 5 
CONCLUSIONS AND RECOMMENDATIONS 

The results discussed in Chapter 4 reveal the present level of use of specific technologies 

and the desired learning style of today’s students.  The following are the conclusions drawn from 

these results and some recommendations for related studies. 

Conclusions 

Technology Assessment 

Each hypothesis is followed by a discussion of the finding’s relationship to education and 

the construction industry. 

• HYPOTHESIS 1:  Students regardless of academic classification seldom use 4D and nD-
CAD technologies. 

• UNDERGRADUATES.  True.  50% of students report using 4D and nD-CAD “rarely” or 
“never” (Figure 4.1). 

• GRADUATES. True. 78% of students report using 4D and nD-CAD “rarely” or “never” 
(Figure 4.2). 

• BIM products are increasing in popularity industry wide.  Graduates are more familiar with 
such software than undergraduates.  The higher level of familiarity may be due to the 
students’ undergraduate degree or work experience. 

 
• HYPOTHESIS 2.  Students regardless of academic classification frequently use social 

networks. 
• UNDERGRADUATES.  True.  97% of students surveyed report using social networks “often 

or “very often.” (Figure 4.3) 
• GRADUATES.  True.  78% of students surveyed report using social networks “often or “very 

often” (Figure 4.4).   
• Students are comfortable with this technology.  Both groups exhibit high levels of use.  It 

serves as an informal method of communication, but has few direct applications in the 
construction industry.  Consider introducing a school-based social networking site for 
students improved student communication. 

 
• HYPOTHESIS 3.  Students regardless of academic classification seldom use online forums. 
• UNDERGRADUATES. False.  64.7% of students surveyed report using online forums 

“occasionally,” “rarely,” or “never” (Figure 4.3). 
• GRADUATES. False. 56.1% of students surveyed report using online forums “occasionally,” 

“rarely,” or “never” (Figure 4.4). 
• Increased use of this application in education may increase comfort levels.  Implementing 

online forums in hybrid learning environments may increase the level of student 
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interaction and simulate face-to-face interaction.  Some construction companies, such as 
DPR Construction, Inc., currently use wiki as a quick reference for construction issues.  

 
• HYPOTHESIS 4.  Students regardless of academic classification seldom use web/video 

conferencing. 
• UNDERGRADUATES.  False.  64.7% of students surveyed report using web/video 

conferences “occasionally,” “rarely,” or “never” (Figure 4.3). 
• GRADUATES.  False.  85.4% of students surveyed report using web/video conferences 

“occasionally,” “rarely,” or “never” (Figure 4.4). 
• Increased use of web/video conferences could give students more access to virtual site 

visits or simply allow them to view lectures from home.  The same is true for the industry. 
Off site management could view their project’s progress and attend site meetings from the 
main office or from their home. 

 
Index of Learning Styles Questionnaire 

Each hypothesis is followed by a statement that serves to relate the characteristic to 

construction experience.  

• HYPOTHESIS 5.  The student population regardless of academic classification favors 
graphic over textual presentation. 

• UNDERGRADUATES.  True (Figure 4-5). 
• GRADUATES. True (Figure 4-6). 
• Good graphic communication skills are helpful when reading plans and shop drawings. 
 
• HYPOTHESIS 6.  The student regardless of academic classification favors learning details 

over concepts. 
• UNDERGRADUATES. True (Figure 4-7). 
• GRADUATES. True (Figure 4-8). 
• Construction is a detail-oriented subject.  It is likely that students with this learning style 

are drawn to this field of study. 
 
• HYPOTHESIS 7.  The student population regardless of academic classification favors group 

over individualized learning environments. 
• UNDERGRADUATES. True (Figure 4-9). 
• GRADUATES. True (Figure 4-10).  
• Comfort in group situations is helpful when managing people. 
 
• HYPOTHESIS 8.  The student population regardless of academic classification favors 

certainty over creativity. 
• UNDERGRADUATES.  True (Figure 4-11). 
• GRADUATES.  True (Figure 4-12). 
• Construction documents offer specific, precise direction.  
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The conclusions drawn from the Index of Learning Questionnaire characterized 

undergraduate and graduate students differently.  Instructors teaching a similar curriculum 

should keep these differing qualities in mind when designing lesson plans and presenting new 

information.  

 

Recommendations for Related Study 

Survey Recommendations   

If using the same survey on a different population is desired, it is recommended that the 

survey be revisited and the following considerations be taken: 

Technology assessment: Part A.  Remove the Aware (Y/N) column.  Inclusion confuses 

participants.  Depending on the population, consider removing the first tier subgroups, such as 

“basic hardware.”  It can be assumed that college-level participants have daily exposure to such 

technologies.  Consider adding a column to measure student’s interest in the different 

technologies.  Eliminate outdated technologies from survey. 

Technology assessment: Part B.  Eliminate “understanding” column.  Assume that 

experience and understanding are somewhat related.  Including both is redundant.  This will 

shorten survey and lessen confusion, resulting in more reliable responses.  Review statements 

and select those that seem most relevant to the problem you are trying to solve. 

Index of Learning Styles Questionnaire.  No changes recommended. 

General.  To prevent students from arbitrarily answering in order to complete the survey 

sooner, shorten the survey to increase its legitimacy. 
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Additional Studies 

 Administer the survey to architecture students and building construction students. 

Analyze the results to see if there are any differences or similarities in learning styles.  This 

could be a good indicator of what field the student may excel in.   

Administer this survey to a different college and compare the results.  Additionally, 

consider comparing the results of this study to the survey author’s results.  Survey instructors to 

find their level of technology skills and method of lesson delivery.  Determine whether they are 

consistent with students’ preferences.  Lastly, survey the freshmen class.  During the survey 

group’s last year of study, administer the survey again to determine the level of progress made. 

  

Closing Remarks 

The construction industry relies on open and efficient communication.  Applications that 

simplify the flow of information are welcomed additions to the industry.  If the next generation 

of constructors is comfortable with such applications, so long as technology can improve 

efficiency, it is likely its influence will only increase.  The use of technology inside and outside 

of the classroom exposes students to the available technologies while providing communication 

methods that satisfy the learning preferences of all students.   
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APPENDIX 
SURVEY 

Technology Skill Assessment Survey 
CI-TEAM Project – University of Texas IRB Protocol #2006-07-0091 

Instructions: 

The purpose of this instrument is to assess the level of technology knowledge and skills of civil 
engineering students and construction professionals. You will be asked to provide your UTEID. 
This is used purely to classify participants’ background and is not linked to any of your UT 
profile or record. You may choose to not answer any questions. 

There are two parts to this questionnaire. The first part is basic demographic and background 
information. The second part is the technology skill assessment. Please record how much time it 
took you to complete both sessions. We would like to know if the length of the survey is 
appropriate. 

The data gathered in this study will be reviewed by Kathy Schmidt, Director of the College’s 
Faculty Innovation Center. Should you have concerns please contact the Office of Research 
Support and Compliance at 471-8871. 

UTEID ___________________ 
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Demographic and Background Information 

Age group: 
 18-25 
 25-35 
 35-45 
 Over 45 

 

 Gender: 
 Male 
 Female 

 

Current academic standing: 
  Not in college 
  Freshman 
  Sophomore 
  Junior 
  Senior 
  Graduate school 

 

 Current academic major area (be 
specific; if not yet have a major please 
specify intended major):  

  Structural Engineering 
  CEM/CEPM 
  Geotechnical Engineering 
  Environmental & Water 

Resources Engineering 
  Architectural Engineering 
  Transportation Engineering 
  Building Construction 
  Architecture 
  Other (please specify): 

 
 

Targeted job location after graduation: 
  USA 
  Others 

 

 How many years of construction work 
experience do you have? 

  None 
  Less than 2 years 
  2 to 5 years 
  More than 5 years 

 
Current or intended (after graduation) work 
area: 

  Management (executives) 
  Support (technical, estimating, sales, 
accounting, etc.) 

  Supervision (foremen and 
superintendents) 

  Labor (skilled and unskilled) 
  Other (please specify): 

 
 

 English proficiency: 
        Oral       Written 

No skill                      
Limited                      
Sufficient                      
Fluent                      
Proficient                       
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Technology Skill Assessment  
PART A 
Please indicate whether or not you are aware of the following groups of technologies (such as 
Basic hardware or Office document tools) by a Yes or No, and your level of use for each group. 
The examples of tools for each group are listed for explanation only, not as a check list. You are 
to indicate your awareness and rate your level of use for each of the whole groups in general, not 
for each of the individual tools listed. 

1 – Never       
2 – Rarely (a few times a year)   4 – Often (weekly basis)  
3 – Occasionally (once or twice a month)  5 – Very often (daily basis) 
 

Level of Use 
Group Technology Aware 

(Y/N) 1 2 3 4 5
Basic hardware (computers, printers, fax machines, scanners, 
digital cameras, projectors) 

   

Handheld devices (labtop, tabletPCs, PDAs, cell phones, 
pagers, iPhones, iPods) 

   

H
A

R
D

W
A

R
E

 D
E

V
IC

E
S 

Sensing technologies (RFID, sensors)    
Office document tools (word processors, spreadsheets, 
presentations) 

   

Graphic and web design tools (Photoshop, Paintbrush, 
Fireworks, CorelDraw, FrontPage, DreamWeaver) 

   

Email and Time/Task management tools (MS Outlook, 
desktop organizers) 

   O
FF

IC
E

 
D

O
C

U
M

E
N

T
 

T
O

O
L

S 

Knowledge and Data management tools (MS Access, 
EndNote) 

   

Structural & Architectural design tools (SAP2000, ADINA, 
STAAD-Pro, ArchiCAD) 

   

2D- & 3D-CAD (AutoCAD, AutoDesk, MicroStation)    

D
O

M
A

IN
 

SP
E

C
IF

I
C

 T
O

O
L

S 

4D- and nD-CAD (Design + Schedule + Cost/Others)    
Email & Instant messaging (Yahoo Messenger, AOL, MSN)    
Search engines (Google, Yahoo)    
Social networks (Facebook, MySpace, LinkedIN)    
Online forums/Wikis/Blogs    
Web/Video conferences (Webinar)    

W
E

B
-B

A
SE

D
 

T
O

O
L

S 

Electronic Resources (online publications, online libraries, 
YouTube) 
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PART B 
The statements in the table on the next pages describe how different technologies can be used in 
certain contexts to promote learning or improve work proficiency. For each of these statements, 
please rate the relevance of the usage described in that topic to you (including your work and 
personal/social life), your level of understanding about the usage, and the experience you have 
with such usage. When giving these scores, please think about technology in general that 
includes the groups of tools listed on page 3. Feel free to refer to the list of technologies on page 
3 should you need to be reminded.  
Degree of Topic Relevance:  1 – Not at all  

2 – Somewhat 
3 – Relevant  
4 – Very  
5 – Extremely 

The word “relevance” conveys the relative importance of the question to you, the student. 
Relevance, then, should be rated based on an individual’s view of its importance to their 
knowledge. For example, not knowing how to set certain options in a Web browser may have 
little relevance to you because you do not perceive such knowledge as important. 
My Level of Topic Understanding:  1 – No  

2 – Limited 
3 – General 
4 – Competent 
5 – Expert 

The word “understanding” relates to a student’s comprehension of the science and/or functions 
of a technology (how it works, what it does). You should rate these questions solely based on 
your understanding. For example, you may identify a technology/skill/issue of low relevance, but 
still have a high understanding of the technology. 
My Level of Topic Experience: 1 – None  

2 – Little 
3 – Moderate 
4 – Considerable 
5 – Extensive 

You should rate experience based on your uses of a technology. The level of experience may 
differ based on each question in this Arc. You may have high experience (used a technology a lot 
for example), but you may not have a high understanding of the technology, and may or may not 
see relevance or importance to such knowledge. In contrast, you might understand a technology 
very well (how radio wave transmission works) but do not have much direct experience of using 
it. 
 

# Statement Relevance Understanding Experience

1 I use technology to keep up with course requirements 
and assignments, such as word processing, spreadsheets, 
email, online document sharing tools, and basic software 
programs. 

   

2 I use email, instant messenger, social networks or other 
technology to communication with faculty and other 
students in and outside of class. 
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# Statement Relevance Understanding Experience

3 When doing group work, I am aware of and using 
technology-enhanced collaborating tools such as email, 
instant messengers, online forums, blogs, wikis, 
web/video conferences. 

   

4 Technology has great potential for helping me 
performing intellectual activities that promote learning 
far beyond traditional lectures, such as interactive self-
guided learning programs, role-play programs, or online 
teamwork environments. 

   

5 I use some technology for my active learning, such as 
email discussions, forum discussions, using software for 
simulation or visualization. 

   

6 I am aware that an individual’s attitude/preference 
toward a certain technology depends on several factors: 
technical, psychological, social, and economic. What is 
best for me might not be the best tool for my colleagues.  

   

7 I am tolerant to these individual differences.    
8 I use technology when it is more beneficial than other 

methods, for example: spreadsheets are useful for 
repetitive calculations but taking notes on paper might 
be easier than on a laptop when walking around. 

   

9 I am aware of the fact that every technology has its 
limitations, social as well as economic constraints.  

   

10 I use email, pager/cell phone and other media to 
complement, not to replace face-to-face communication 
and enhance overall effectiveness of communication 
since each method has its own strengths and 
weaknesses. 

   

11 I am flexible and respectful of others’ needs, perception 
and habit of e-communication. 

   

12 I try to understand the psychological, technical, and 
social conditions as well as individual needs when 
working collaboratively using technology so that mutual 
respect and understanding is in place. 

   

13 Simulated activities with technology might not have the 
full power of human interaction, but they avoid negative 
human influences such as emotions and tension, and I 
can learn with technology comfortably. 

   

14 I know what aspect(s) of technology (technical, 
psychological, social, economic) is most important to 
me and how they affect one another in my willingness to 
use it. 
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# Statement Relevance Understanding Experience

15 I am willing to learn about a new technology and change 
my current attitude in light of new knowledge. 

   

16 The creative ways I can complete class exercises and 
assignments require both paper and electronic-based 
products.  

   

17 By using technology, I learn new things beyond the 
requirements or scope of the assignment I am doing (use 
search engines to explore a topic, automate a solution in 
a computer program for trend analysis). 

   

18 I am able to act comfortably in both synchronized and 
asynchronized communication (such as, being patient 
when emails are not responded to promptly, being able 
to process and exchange information in a distributed 
manner instead of a continuous and intensive process in 
a face-to-face dialogue). 

   

19 In face-to-face interaction, I can use technology as an 
agent of trust to enhance clarity and reduce confusion in 
expressing ideas and conveying messages (for example: 
use a PowerPoint presentation for brainstorming, use a 
projector to show ideas being documented, etc.) 

   

20 I am willing to expose myself, confront with the lack of 
natural human interaction, and share my knowledge with 
others when working in an online environment (such as 
email, forum, etc/.) 

   

21 Sometimes we need a break from technology and work 
directly with each other as human interaction cannot be 
replaced altogether by technology. I know how to keep 
this balance. 

   

22 I become more accepting and tolerant to others’ opinion 
when working from a distance as I understand the nature 
of asynchronized communication (both in time and 
space). 

   

23 I find active learning most effective when involving both 
technology and humans. I know when I should and when 
I should not use technology for activities such as role 
playing, self reflection, discussions, etc. 

   

24 I can overcome psychological frustration when 
something goes wrong with a technology and focus on 
the technical features to solve the problem. 

   

25 I am interested in using technology to improve not only 
my work but also my personal and social life. 

   

26 I understand technology to the point where I don’t    
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# Statement Relevance Understanding Experience

always trust the products of a computer program. I 
understand that under certain circumstances the 
technology can go wrong, and I can normally tell when 
this happens. If it does, I normally know how to move 
forward. 

27 I am sensible to others’ need to express ideas, to build 
self-esteem, or recognition. 

   

28 I am able to give and receive constructive criticisms 
through non-face-to-face communication (I know how to 
react to different opinions when using online discussion 
forums).   

   

29 I am able to relieve tension when miscommunication 
occurs. 

   

30 I take advantage of cyberspace’s capability of storing 
and exchanging a great amount of information to better 
react to urgent problems, define clearer scope of work, 
centralize individual efforts, and keep track of group’s 
progress. 

   

31 With the help of technology, I consistently and 
comfortably change the focus from group benefits to 
individual benefits when needed to ensure both 
individual and group goals are achieved (for example: 
when working on a group assignment via email, I know 
how to address an individual’s concern so that he/she 
knows that his/her voice did not go unnoticed.) 

   

32 If I use technology, I know when it is too overwhelming 
and forces me to spend time on figuring out how to use 
it, instead of my thinking about what I am doing. I can 
get myself out of that trap and adjust the way I approach 
the technology to make sure it is being used as a tool for 
me to learn. 

   

33 I am aware that technology is changing fast, but I am 
willing to invest my time and other resources in trying 
out new things. 

   

34 I am determined to exploit technology to enhance my 
life-long learning. 

   

35 I can use technology in a creative way to solve my 
problems or do my tasks, not only using the most 
obvious or common features for typical tasks. 
Sometimes I even try to use it for things it has not been 
designed for primarily. 
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# Statement Relevance Understanding Experience

36 As I perform my task using technology, I think about the 
process I am going through and how specific features 
relate to the higher level system, and I am normally able 
to understand more abstract and generic concepts 
beyond the specific task at hand. 

   

37 I can use various media to communicate for effective 
collaboration and mutual understanding (email, instant 
message, web-based forums, cell phones, presentation 
software, meetings, wiki, etc.) 

   

38 I am able to deal with dominance and power in groups 
when interacting in a medium other than face-to-face. 

   

39 I am willing to invest time and effort to help others 
learn/achieve their goals because I also learn a lot from 
that. 

   

40 Technology is very helpful tool to share your knowledge 
with others, and to make any resources better accessible 
for individual and group learning. 

   

41 Learning with technology motivates me to explore more 
about a topic beyond the current requirements. 

   

42 Learning with technology helps me develop the ability to 
better define the ultimate learning objectives, and carry 
out the learning activities without extensive instructions.

   

Time taken to complete this survey:  
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Index of Learning Styles Questionnaire  

(Copyright © Barbara A. Soloman & Richard M. Felder, North Carolina State University) 

ID ___________________ 

Directions  
This questionnaire is designed to identify your preferred style (styles) of learning. For each of the 
44 questions below select either "a" or "b" to indicate your answer. Please choose only one 
answer for each question. If both "a" and "b" seem to apply to you, choose the one that applies 
more frequently.  
 
1 I understand something better after I 
  (a) try it out. 
  (b) think it through. 

 
2 I would rather be considered 
  (a) realistic. 
  (b) innovative. 

 
3 When I think about what I did yesterday, I am most likely to get 
  (a) a picture. 
  (b) words. 

 
4 I tend to 
  (a) understand details of a subject but may be fuzzy about its overall structure. 
  (b) understand the overall structure but may be fuzzy about details. 

 
5 When I am learning something new, it helps me to 
  (a) talk about it. 
  (b) think about it. 

 
6 I were a teacher, I would rather teach a course 
  (a) that deals with facts and real life situations. 
  (b) that deals with ideas and theories. 

 
7 I prefer to get new information in 
  (a) pictures, diagrams, graphs, or maps. 
  (b) written directions or verbal information. 
 
8 

 
Once I understand 

  (a) all the parts, I understand the whole thing. 
  (b) the whole thing, I see how the parts fit. 
9 In a study group working on difficult material, I am more likely to 
  (a) jump in and contribute ideas. 
  (b) sit back and listen. 
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10 I find it easier 
  (a) to learn facts. 
  (b) to learn concepts. 
11 In a book with lots of pictures and charts, I am likely to 
  (a) look over the pictures and charts carefully. 
  (b) focus on the written text. 
 
12 

 
When I solve math problems 

  (a) I usually work my way to the solutions one step at a time. 
  (b) I often just see the solutions but then have to struggle to figure out the steps to get 

to them. 
13 In classes I have taken 
  (a) I have usually gotten to know many of the students. 
  (b) I have rarely gotten to know many of the students. 
 
14 

 
In reading nonfiction, I prefer 

  (a) something that teaches me new facts or tells me how to do something. 
  (b) something that gives me new ideas to think about. 
15 I like teachers 
  (a) who put a lot of diagrams on the board. 
  (b) who spend a lot of time explaining. 
16 When I'm analyzing a story or a novel 
  (a) I think of the incidents and try to put them together to figure out the themes. 
  (b) I just know what the themes are when I finish reading and then I have to go back 

and find the incidents that demonstrate them. 
17 When I start a homework problem, I am more likely to 
  (a) start working on the solution immediately. 
  (b) try to fully understand the problem first. 
18 I prefer the idea of 
  (a) certainty. 
  (b) theory. 
19 I remember best 
  (a) what I see. 
  (b) what I hear. 
20 It is more important to me that an instructor 
  (a) lay out the material in clear sequential steps. 
  (b) give me an overall picture and relate the material to other subjects. 
21 I prefer to study 
  (a) in a study group. 
  (b) alone. 
22 I am more likely to be considered 
  (a) careful about the details of my work. 
  (b) creative about how to do my work. 
23 When I get directions to a new place, I prefer 
  (a) a map. 
  (b) written instructions. 
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24 I learn 
  (a) at a fairly regular pace. If I study hard, I'll "get it." 
  (b) in fits and starts. I'll be totally confused and then suddenly it all "clicks." 

 
25 I would rather first 
  (a) try things out. 
  (b) think about how I'm going to do it. 

 
26 When I am reading for enjoyment, I like writers to 
  (a) clearly say what they mean. 
  (b) say things in creative, interesting ways. 

 
27 When I see a diagram or sketch in class, I am most likely to remember 
  (a) the picture. 
  (b) what the instructor said about it. 

 
28 When considering a body of information, I am more likely to 
  (a) focus on details and miss the big picture. 
  (b) try to understand the big picture before getting into the details. 

 
29 I more easily remember 
  (a) something I have done. 
  (b) something I have thought a lot about. 

 
30 When I have to perform a task, I prefer to 
  (a) master one way of doing it. 
  (b) come up with new ways of doing it. 
31 When someone is showing me data, I prefer 
  (a) charts or graphs. 
  

 
(b) text summarizing the results. 

32 When writing a paper, I am more likely to 
  (a) work on (think about or write) the beginning of the paper and progress forward. 
  (b) work on (think about or write) different parts of the paper and then order them. 

 
33 When I have to work on a group project, I first want to 
  (a) have "group brainstorming" where everyone contributes ideas. 
  (b) brainstorm individually and then come together as a group to compare ideas. 

 
34 I consider it higher praise to call someone 
  (a) sensible. 
  (b) imaginative. 

 
35 When I meet people at a party, I am more likely to remember 
  (a) what they looked like. 
  (b) what they said about themselves. 
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36 When I am learning a new subject, I prefer to 
  (a) stay focused on that subject, learning as much about it as I can. 
  (b) try to make connections between that subject and related subjects. 

 
37 I am more likely to be considered 
  (a) outgoing. 
  

 
(b) reserved. 

38 I prefer courses that emphasize 
  (a) concrete material (facts, data). 
  (b) abstract material (concepts, theories). 

 
39 For entertainment, I would rather 
  (a) watch television. 
  (b) read a book. 

 
40 Some teachers start their lectures with an outline of what they will cover. Such outlines are 
  (a) somewhat helpful to me. 
  (b) very helpful to me. 

 
41 The idea of doing homework in groups, with one grade for the entire group, 
  (a) appeals to me. 
  (b) does not appeal to me. 

 
42 When I am doing long calculations, 
  (a) I tend to repeat all my steps and check my work carefully. 
  (b) I find checking my work tiresome and have to force myself to do it. 

 
43 I tend to picture places I have been 
  (a) easily and fairly accurately. 
  (b) with difficulty and without much detail. 
44 When solving problems in a group, I would be more likely to 
  (a) think of the steps in the solution process. 
  (b) think of possible consequences or applications of the solution in a wide range of 

areas. 
 
Thank you for your participation! 
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