
Running Head: TECHNOLOGY COMPETENCY LEVELS OF FACULTY 1 

 
 
 
 
 
 
 
 
 
 
 
 

Competency Levels of Faculty Members With the Use of Technology 
 

Rhonda Ritter 
 

University of North Texas 
 

CECS 6514 
 

Summer 2014  



TECHNOLOGY	  COMPETENCY	  LEVELS	  WITH	  FACULTY	   2	  

Introduction 

The integration of technology has grown into the classroom, leaving teachers and school 

districts with the responsibility of keeping up with current trends.  “According to a report of the 

National Center for Education Statistics (2000), only 44% of new teachers (with three years of 

classroom experience or less) feel well prepared to infuse technology in teaching” (Angeli, 

2005).  As a technology teacher who conducts staff development training, it is important to have 

an understanding as to where a trainer should begin with faculty.  One step in assessing 

competency in the area of technology would be to survey the faculty to determine their level of 

self-efficacy.  For purposes of this study, the Technology In Education Preservice Competency 

Survey (TECS) instrument was used to determine the reliability and validity (Christensen, n.d.).  

The purpose of the survey was to determine the competency level of faculty members in the use 

of technology in education and to prove reliability and validity in order to use this instrument in 

future research.  The codebook that was created can be found in Appendix A and the survey that 

was distributed can be found in Appendix B. 

Participants 

Participants were volunteers were recruited from requests through different social media 

outlets.  Volunteers came from various backgrounds, with the intention of the participants having 

teacher education experience.  There were 52 (fifty-two) respondents with no missing or 

unusable data.  Of the 52 respondents, 15.4% were males and 84.6% were females. 

Survey Instrument 

The instrument used for this survey was the Technology In Education Preservice 

Competency Survey (Christensen, .n.d.)  It included nine (9) demographic questions and nine (9) 

Likert-type rating questions for a total of eighteen (18) questions on the survey.  The 
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demographic questions were based on gender, ID, age, years of experience teaching, highest 

level of education completed, grade level taught, location (state) taught, and whether the 

individual has a computer at home and whether he/she has access to the World Wide Web at 

home.  The final nine questions were scored on a five-point Likert-type scale ranging from 

“Strongly Disagree” to “Strongly Agree”.  These questions were attitudinal questions based on 

the level of competency the individual felt he/she had with the use of technology in an 

educational environment.   

Procedure 

The questions were taken from the TECS and entered into a Google form for submission.  

A link to the instrument was provided on a personal Facebook page and also emailed to 

colleagues requesting for voluntary participation.  A disclaimer was noted in the instrument 

assuring the participants that this was purely voluntary and completely confidential.  The survey 

remained open for a period of two weeks.  Upon completion of the two-week period, the survey 

was closed and results were exported into an Excel spreadsheet for purposes of coding and 

analyzing.   

Data Analysis  

The data was collected and exported into the SPSS Statistics program, a computer 

program that analyzes data (Creswell, 2002).  Cronbach’s Alpha and Factor Analysis were used 

to determine the instrument’s reliability and validity.  Hierarchical cluster analysis and 

multidimensional scaling were run to determine if a relationship existed between teachers’ level 

of competency using technology tools to teach students and their level of competency in using 

technology as a tool to prepare for classroom activities.  These analyses were used to try and 

further explain and perhaps confirm the factor analysis. 
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Reliability 

 To determine internal consistency, Cronbach’s coefficient alpha was used as shown in 

Table 1.  According to DeVellis (2012), Cronbach’s coefficient alpha is a widely used measure 

of reliability.  The nine items that were measured produced a Cronbach’s alpha of .92.  

According to Cronbach’s alpha table, if the result is greater than 0.9, the internal consistency is 

rated as being excellent (DeVellis, 2012).  This means that the results of the survey conducted 

had an excellent internal consistency rating which produced a reliable test. 

Table 1 
 
All Variables Reliability 
 
              Reliability Statistics 

Cronbach’s Alpha N of Items 

.920 9 

 
Factor Analysis  

A factor analysis was conducted and a scree plot was created showing there were two 

obvious components that could be reported as separate components.  It noted that there could 

possibly be a third component.  Factor analysis was completed on the basis of the three 

possibilities and Cronbach’s Alpha was run to determine reliability with the three components, 

producing positive results. 

Question numbers 4, 5, 6, 8 and 9 formed the first component; questions 1, 2, and 3 

determined the second component, while Question 7 (Q7) was a component of its own.  The five 

questions in the first extracted component were identified as “teaching”.  The teaching 

descriptive was based on questions that asked the teachers whether they felt competent in using 

technology tools to teach students.  The first component questions consisted of:  Q4=I feel 
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competent using an electronic grade book; Q5=I feel competent constructing and implementing 

project-based learning lessons in which students use a range of information technologies; Q6=I 

feel competent to help students learn to solve problems, accomplish complex tasks, and use 

higher-order thinking skills in an information technology environment; Q8=I feel competent 

about teaching K-12 students age-appropriate information-technology skills and knowledge; and 

Q9=I feel competent working with students in various IT environments (such as standalone and 

networked computers, on-computer classrooms, labs, etc.).  It is important to note that Q4 was a 

cross-loader between two factors.  Reliability was run on the teaching component of the five 

questions, resulting in a .93 excellent rating as shown in Table 2.   

Table 2 

Component Analysis Factors 

                    Reliability Statistics 

Cronbach’s Alpha N of Items 
.928 5 

 

The factor structure of the second component was labeled “tools” based on a teachers’ 

level of competency in using technology as a tool to prepare for classroom activities.  Questions 

in the tools component were:  Q1=I feel competent using a word processor and graphics to 

develop lesson plans; Q2=I feel competent using e-mail to communicate with colleagues; and 

Q3=I feel competent using the World Wide Web to find educational resources.  Table 2 shows 

Cronbach’s alpha as .88 using the second component and extracting all other items, which still 

yields a very good reliability rating (DeVellis, 2012).  
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Table 3 

Component Analysis Factors 

             Reliability Statistics 
Cronbach’s Alpha N of Items 

.884 3 
 

The third component was labeled as “adaptive technology”; Q7=I feel competent in 

recognizing when a student with special needs may benefit significantly by the use of adaptive 

technology.  This could have been interpreted as to whether the teacher knew how to use the 

adaptive technology or if the teacher was able to identify whether the student would benefit 

using the adaptive technology.  Extracting Q7 as its own component continued to produce a good 

to excellent reliability rating. 

Hierarchical Clustering 

 Hierarchical cluster analysis is used to determine the distance between objects via a 

dendrogram, or tree, “where the objects are joined together in a hierarchical fashion from the 

closest, that is most similar, to the furthest apart, that is the most different” (Greenacre & 

Primicerio, 2013, p. 89).  An analysis of hierarchical clustering was run on the nine questions to 

confirm the results of the factor analysis as noted in Figure 1.  The hierarchical clustering 

confirmed that Q7, based on the special needs student benefitting from the use of adaptive 

technology, was of a greater distance from the other items but not so large that it placed it in a 

cluster on its own. 

Hierarchical clustering analysis placed Q7 in a cluster with Q5, Q6, Q8 and Q9.  When 

looking at the questions, all related to some type of technology that teachers would use while 

teaching students.  Based on this perspective, Q7 does not appear to be as far away from the 

other items as identified by the factor analysis.  This is a typographic representation versus a 
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dimensional representation and shows how this question does relate to the other items and should 

not be discarded.  

 The hierarchical clustering did not confirm the other two components as well.  The 

extracted component placed Q4 with Q5, Q6, Q8, and Q9 in the factor analysis that was 

identified as “teaching”.  However, the dendrogram places Q4 with Q1, Q2 and Q3 that was in 

the second component labeled “tools”.  To explain the difference in clustering, there may have 

been a determining factor in the question.  Q4 was related to how comfortable teachers felt with 

using an electronic gradebook.  This may seem more as a “tool” than actual teaching with 

technology to some of the participants and could explain the difference in answers.  The way the 

question was worded or the type of question may have created a difference in clustering.  The 

hierarchical cluster analysis did not confirm the factor analysis as stated, separating the objects 

into three components.   

Figure 1 Dendrogram Using Average Linkage (Between Groups) 

 

Multidimensional Scaling  

 Multidimensional scaling is a statistical technique that takes objects, represented as points 
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in a usually two-dimensional space, and places them in a graphical representation distances from 

each other.  The main objective of multidimensional scaling is to determine the distances from 

point to point, that represents the dissimilarities between the objects (Groenen & Velden, 2004).  

Multidimensional scaling technique is used to measure goodness of fit between the points 

(Kruskal, 1964).  

The multidimensional scaling analysis confirms the factor analysis in relation to the three 

components as noted in Figure 2 on the following page.  The analysis placed Q1, Q2, and Q3 

closely together as indicated in Component 2, while placing Q7 in its own dimension from the 

other items as indicated in Component 3.  The analysis does confirm hierarchical clustering with 

Q7 and Q4 being further away than the other questions as indicated in the hierarchical clustering 

results.  Furthermore, when looking at the MDS it places Q4 further away as it was a cross-

loader in the factor analysis. 

Results indicated a stress measure of .349 and an R-square of .703 when analyzing one 

dimension.  This indicates that only 70% of variance in the model is explained by one dimension.  

When analyzing with two dimensions, results indicate a stress measure of .119 and an R-square 

of .937.  This indicates that 94% of variance in the model is explained with two dimensions.  

This represents a very good fit and therefore is a better representation of the data.  The two-

dimensional solution did show improvement over the one-dimensional solution, so increasing the 

dimensions beyond one dimension is needed.   

 

 

 

 



TECHNOLOGY	  COMPETENCY	  LEVELS	  WITH	  FACULTY	   9	  

Figure 2 Euclidean Distance Model 

 

Conclusion 

These findings did produce excellent results but may possibly be different if the 

participants were more equally distributed and all were involved in the field of education.  Based 

on an insufficient sample size of males, with only 8 males compared to 44 females, the results 

may be different if more males had responded to the survey.  An introduction to the survey 

explaining that respondents should be in the education field would prove to be more helpful; 

some of the participants were not educators and therefore skewed the results. 

For future research, the unique identifier would need to be changed to use an employee 

ID or some other identifier instead of the last four digits of the respondents’ social security 

number so as to not deter individuals from completing the survey.  Even though it was stated that 

the results were confidential, some participants may have felt uncomfortable with using this type 

of personal identifier.   

In addition to the TECS, it would be beneficial to include more questions by combining 

the survey with the Technology Proficiency Self-Assessment (TPSA) developed by Margaret 
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Ropp (1999).  The TPSA includes different characteristics that would help to better assess the 

levels of competency including: “attitude toward computers and technology, computer anxiety, 

computer self-efficacy, self-report of technology proficiency, and computer coping strategies” 

(p. 1).  Studies have been conducted using the TPSA and found to provide high reliability and 

validity in its use.  Gencturk, Gokcek and Gunes (2010) used the instrument in a study and found 

that the TPSA had a high reliability rating (α = .94) implying that the scale could be used as a 

reliable source to assess teacher proficiency in the area of technology.  The combination of these 

two surveys would give a better understanding of the comfort level of teachers in different areas 

of the use of technology.  This would produce some interesting results as well as valuable 

information for the district and how to integrate technology more effectively into the classroom.    

The final change that should be added would be to administer the survey as a pre-test 

before the staff development training begins and then a post-test after a few months of teachers 

using the technology.  This would help to confirm the reliability and validity of the instrument.  

It would also aid in helping to determine the effectiveness of the staff development. 

It was interesting to note that there was a cross-loader when looking at the factor analysis 

and where it fell in the hierarchical clustering and multidimensional scaling analysis.  These 

additional analyses did not confirm the items into three separate components, but did confirm the 

results of the two outliers, Q4 and Q7.  Based on the output of the MDS, the dendrogram was 

drawn to best represent the data instead of flipping the graph.  Question 4 was found to be more 

closely related to the “tools” component rather than the “teaching” component after additional 

analyses were conducted and Question 7 was found to be more closely related to the “teaching” 

aspect, being clustered with those items.  
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Appendix A 
CodeSheet	  for	  Technology	  Competency	  Data	  

	  
The data represented was taken from the Technology in Education Preservice Competency 
Survey. The participants were volunteers recruited from requests through social media outlets. 
Data was collected using Google forms and exported into an Excel spreadsheet for purposes of 
coding and analyzing. There are nine (9) demographic questions and nine (9) Likert rating 
questions for a total of eighteen (18) questions in the survey. The purpose of the survey is to 
determine the competency levels of individuals in the area of technology in education.  
	  
	  
Code	  File:	  Technology	  in	  Education	  Preservice	  Competency	  Survey	  taken	  in	  June	  2013	  
	  
1. Please	  enter	  your	  ID	  number.	  Use	  the	  last	  four	  digits	  of	  your	  social	  security	  number.	  

(ID)	  
	  

2. What	  is	  your	  gender?	  (Gender)	  
1	  =	  Male	  	  
2	  =	  Female	  

	  
3. What	  is	  your	  age?	  (Age)	  

1	  =	  19-‐29	  
2	  =	  30-‐39	  
3	  =	  40-‐49	  
4	  =	  50-‐59	  
5	  =	  60-‐69	  
6	  =	  70+	  
	  

4. How	  many	  years	  of	  teaching	  experience	  do	  you	  have?	  (YrsExp)	  
	  

5. What	  is	  the	  highest	  level	  of	  education	  you	  have	  completed?	  (LvlEdu)	  
1	  =	  High	  School	  
2	  =	  Bachelor’s	  
3	  =	  Master’s	  
4	  =	  Doctorate	  
5	  =	  Other	  
	  

6. What	  level	  do	  you	  teach?	  (LvlTght)	  
1	  =	  Pre-‐K	  
2	  =	  K	  –	  Grade	  5	  
3	  =	  Grades	  6-‐8	  
4	  =	  Grades	  9-‐12	  
5	  =	  Higher	  Education	  
6	  =	  Administrator	  
7	  =	  Other	  
8	  =	  Do	  not	  teach	  
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7. In	  which	  state	  do	  you	  teach?	  Please	  use	  your	  two-‐state	  letter	  abbreviation.	  (State)	  
	  

8. Do	  you	  have	  a	  computer	  at	  home?	  (HomeComp)	  
1	  =	  Yes	  
2	  =	  No	  
	  

9. Do	  you	  have	  access	  to	  the	  World	  Wide	  Web	  at	  home?	  (HomeWWW)	  
1	  =	  Yes	  
2	  =	  No	  
	  
The	  following	  are	  a	  Likert	  rating	  Strongly	  Disagree	  to	  Strongly	  Agree	  (1-‐5).	  
	  

10. I	  feel	  competent	  using	  a	  word	  processor	  and	  graphics	  to	  develop	  lesson	  plans.	  
(LssnPlns)	  
	  

11. I	  feel	  competent	  using	  e-‐mail	  to	  communicate	  with	  colleagues.	  (Email)	  
	  

12. I	  feel	  competent	  using	  the	  World	  Wide	  Web	  to	  find	  educational	  resources.	  (WWW)	  
	  

13. I	  feel	  competent	  using	  an	  electronic	  grade	  book.	  (Grdbk)	  
	  

14. I	  feel	  competent	  constructing	  and	  implementing	  project-‐based	  learning	  lessons	  in	  
which	  students	  use	  a	  range	  of	  information	  technologies.	  (PBL)	  
	  

15. I	  feel	  competent	  to	  help	  students	  learn	  to	  solve	  problems,	  accomplish	  complex	  tasks,	  
and	  use	  higher-‐order	  thinking	  in	  an	  information	  technology	  environment.	  
(SlvPrblm)	  
	  

16. I	  feel	  competent	  in	  recognizing	  when	  a	  student	  with	  special	  needs	  may	  benefit	  
significantly	  by	  the	  use	  of	  adaptive	  technology.	  (SpcNeeds)	  
	  

17. I	  feel	  competent	  about	  teaching	  K-‐12	  students	  age-‐appropriate	  information-‐
technology	  skills	  and	  knowledge.	  (K12tech)	  
	  

18. I	  feel	  competent	  working	  with	  students	  in	  various	  IT	  environments	  (such	  as	  
standalone	  and	  networked	  computers,	  on	  computer	  classrooms,	  labs,	  etc).	  	  (ITEnv)	  
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Appendix B 
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