
International Journal of Medical Science and Clinical Invention 5(09): 4064-4068, 2018  

DOI:10.18535/ijmsci/v5i9.07                                                                                                                ICV 2016:  77.2 

e-ISSN:2348-991X, p-ISSN: 2454-9576 

© 2018,IJMSCI  

                                                                                                                                                                                                               

4064                               International Journal of Medical Science and Clinical Invention, vol. 5, Issue 09, September, 2018 

Research Article     

Functional Assessment of Currently Employed Technology Scale (FACETS): 

Reliability and Validity 

Charles M. Lepkowsky Ph.D.
1
, Stephan Arndt, Ph.D.

2
 

1
Independent Practice 

2
Carver College of Medicine, University of Iowa Iowa Consortium for Substance Abuse Research and 

Evaluation 

                                                                                                                                                                                            

Abstract:  

Introduction: Health protocols have not included technology as a specific area of assessment or treatment. The Functional 

Assessment of Currently Employed Technology Scale (FACETS) was designed to do so. FACETS is a 10 item 

questionnaire assessing 5 functional domains. The current study was conducted to establish validity & reliability for 

FACETS. 

Methods: Using 423 pre-existing deidentified FACETS forms from clinical records, analyses were conducted including 

Cronbach’s alpha coefficient, McDonald’s omega, confidence intervals for alpha and omega, multiple group factor 

analysis, Fleming's index of scale fit, and differential item (domain) function (DIF).   

Results: Internal consistency and factor validity for the 10 FACETS items and intra-domain correlations were high. 

Fleming’s factor scale fit index indicated excellent fit. All but one domain contains sufficient unique information to 

produce differential item functioning. 

Discussion and Conclusions: FACETS demonstrated high internal consistency reliability, strong general factor validity, 

and strong factor validity for the five domains. 
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Introduction  

Protocols for health professionals have not included 

technology per se as a specific area of assessment or treatment 

[1]. Most of the research exploring acceptance and utilization 

of new technologies has come from the information 

technology sector [2-14]. Several instruments have been 

developed that assess a person’s perception of their own 

proficiency with various technologies [15-21]. The studies and 

models described above assess factors determining a person’s 

decision to use specific technologies, or self-perceived 

proficiency in using specific technologies, but none of them 

functionally assesses the frequency with which the person 

employs commonplace current information technologies in a 

way that informs individualized treatment planning, and 

directs choice of media for communicating with a specific 

patient to facilitate better treatment outcomes and higher 

satisfaction ratings by patients and providers of care. The 

Functional Assessment of Currently Employed Technology 

Scale (FACETS, Appendix 1) was designed specifically to 

meet those previously unaddressed needs. 

The FACETS questionnaire consists of 10 questions, two in 

each of 5 functional domains: Home, Social, E-commerce, 

Health Care, and Technical. Each question has 6 optional 

answers that characterize the respondent’s frequency 

employing a specific type of information technology. The  

 

scores for the two questions in each functional domain are 

added to produce a subtotal for that domain. The five domain 

subtotal scores are then added to produce an overall total 

score. 

Higher scores suggest more frequent utilization of 

technologies across domains. There are no foreseen risks or 

benefits associated with completing FACETS. The current 

study was conducted to establish validity & reliability for 

FACETS.  

Methods 

423 completed FACETS forms were randomly selected using 

pre-existing deidentified records originally collected for 

clinical purposes. Respondents varied in age, ethnicity, socio-

economic status, household income, and educational level. No 

control group was applicable.  The Santa Barbara Cottage 

Health Hospital Review Board granted a waiver for the current 

data. 

Statistical Analysis 

The distribution of FACETS scores was markedly non-

normally distributed.  Consequently, nonparametric statistical 

tests were used when possible. Cronbach's alpha coefficient 

was used to assess internal consistency. Additionally, 

calculated McDonald's omega [22] was calculated. Confidence 



Charles M. Lepkowsky Ph.D. et al / Functional Assessment of Currently Employed Technology Scale (FACETS): 

Reliability and Validity 

4065                     International Journal of Medical Science and Clinical Invention, vol. 5, Issue 09, September, 2018 

intervals for alpha and omega were found using bootstrap 

resampling (5,000 iterations). Item statistics were also derived 

including the alpha if each item was removed with corrected 

item total correlations. To address the factor validity of the 

five domains, multiple group factor analysis, a quasi-

confirmatory method, was used [23, 24]. This method uses a 

weighting matrix to pre-define the factors, in this case the five 

domains. The weights used the item standard deviations to 

simulate actually summing the items to construct the domains. 

An oblique extraction allowed the domains to remain 

correlated.  Fleming's index of scale fit is reported [25]. 

Differential item (domain) function (DIF) was assessed using 

partial correlations. Each domain was correlated with age 

while controlling for the sum of the other domains. Statistical 

analyses were performed using STATA 15MP and R.   

Results 

A description of the sample is shown in Table 1. The mean 

age in the sample was 54.58 (sd = 18.42). The youngest 

respondent was 18 years of age while the oldest was 95 years 

old. The sample was predominantly female and had an income 

between $50,000 and $100,000. The most frequently cited 

education was a Bachelor's degree. Over 90% had home 

access to a computer and to the internet. 

Table 1:  Sample Demographics 

 

Trait          Number of Respondents        % of Sample 

Gender 

Male              40.9                 173 

Female                                  250

                             59.1 

Race/Ethnicity 

Hispanic             11.99                                  50 

African American                                                                  5

                1.2 

Asian                                     11

                            2.64 

Other                                   351

            84.17 

Income 

<$25,000                                                     8

                1.9 

<$50,000                                                   71

              16.9 

<$100,000                                 154

             36.67 

<$150,000                                  98

             23.33 

>$150,000                                  89

             21.19 

Education 

N/A                                     4

               0.96 

High School                                  80

              19.14 

Some college                                  97

              23.21 

AA                                      8

               1.91 

Bachelor's                                 180

                        43.06 

Post graduate                                   49

           11.72 

Access to computer 

Yes                         92.79 

No                                     30

             7.21 

Access to High-speed Internet 

Yes                                    388

           93.49 

No                                       27

              6.51 

Internal consistency for the 10 items was high, Cronbach's 

alpha = 0.95 (95% CI: 0.94 – 0.96). Similarly, omega was 0.95 

(95% CI: 0.94 – 0.96). These high internal consistency values 

suggest a strong general factor underlying the FACETS score. 

Alpha is not increased by removing any item and all of the 

corrected item total correlations are moderate to high, 

indicating some item redundancy between the items and the 

large general factor. Item statistics appear in Table 2.   

Table 2: Data by Item, SD, Alpha and Corrected Item 

Total Correlations if Item Removed 

Item 

Number 

Mean SD Alpha if 

Item 

Removed 

Corrected Item 

Total Correlation 

1 4.32 1.50 0.95 0.73 

2 4.19 1.54 0.95 0.75 

3 4.35 1.63 0.95 0.68 

4 4.07 1.77 0.95 0.69 

5 3.11 2.17 0.94 0.89 

6 3.13 2.16 0.94 0.87 

7 2.63 2.14 0.94 0.86 

8 2.58 2.13 0.94 0.85 

9 3.14 2.21 0.94 0.80 

10 2.74 2.03 0.95 0.79 

Table 3 shows the factor structure of the five domain scores.   

Table 3:  Factor Structure for Five Domain Scores 

Item 

Number 

Domain 

1 

Domain 

2 

Domain 

3 

Domain 

4 

Domain 

5 

1 0.99 0.83 0.55 0.50 0.52 

2 0.99 0.80 0.60 0.54 0.55 

3 0.82 0.97 0.55 0.47 0.45 

4 0.79 0.97 0.56 0.53 0.42 

5 0.58 0.57 0.99 0.87 0.75 

6 0.58 0.56 0.99 0.85 0.74 

7 0.53 0.51 0.87 1.00 0.76 

8 0.53 0.51 0.85 1.00 0.75 

9 0.55 0.46 0.75 0.75 0.99 

10 0.52 0.43 0.74 0.75 0.99 
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All of the items were correlated with all of the domains due to 

the large general factor. However, the domain specific 

correlations were near 1.0. Communalities were all 0.95 or 

higher. The domain intercorrelations ranged from 0.51 

(Domain 2 and 4) to 0.83 (Domain 1 and 2). The factor 

solution accounted for 97.87% of the total variance and the 

root mean squared residual was less than 0.01, indicating good 

fit. Fleming's factor scale fit index was 0.99 overall and 

greater than 0.97 for each domain, also indicating excellent fit.   

Differential item (domain) functioning (DIF) was also 

investigated regarding age of the respondent. Partial 

correlations were calculated between age and each domain, 

controlling for the sum of the remaining domains. If the 

relationship of age was constant across all domains, 

controlling for the remaining domains should make the partial 

correlation go to near zero. Only Domain 1 did not show DIF 

(partial r = 0.06, p > 0.21). Domains 2, 3, 4, and 5 all showed 

differential correlations with the partial correlations ranging 

from -0.17 (Domain 2) to -0.35 (Domain 3; p's < 0.001). 

These analyses were repeated using partial Spearman 

correlations with nearly identical results. The partial Spearman 

correlations ranged from -0.23 (Domain 2) to -0.50 (Domain 

3; p's < 0.001). Thus, while there is a strong general factor, all 

but one domain contain sufficient unique information to 

produce differential item functioning. 

Discussion and Conclusions 

There are two main findings to this study. One finding is both 

the large alpha and omega coefficients indicate very high 

internal consistency reliability for FACETS. The other finding 

is that FACETS demonstrated strong factor validity for the 

five domains, in addition to the strong general factor. This 

finding suggests that both the overall score (summing all of 

the items) and the five individual domain scores can offer 

meaningful values. 

Additional analyses indicated that domains demonstrated 

differential item functioning with regard to dependent 

variables. While this can cause some issues for instruments 

thought to have a general factor, it adds weight to the validity 

of the domains. The DIF also supports the need for 

considering the domains separately, and further confirms the 

validity of the five domain factor solution.  

This study has several strengths as well as limitations. The 

strengths include a large sample size to generate accurate 

estimates for the internal consistency coefficients and the 

factor solution. Another strength was the broad ranges for age, 

education, and income. However, this was also a convenience 

sample in a clinical setting, which may limit the 

generalizability to the general public.    

Overall, the high internal consistency reliability and 

strong factor validity suggest that FACETS has value for 

determining not only an individual’s overall frequency of IT 

use, but also for determining in which technology domains the 

individual has greater or lesser frequency of IT use. FACETS 

also appears effective for determining differences between 

groups, not only in general frequency of IT use, but within 

specific IT usage domains. FACETS has demonstrated value 

in a clinical setting, but further research is recommended using 

FACETS with a general population. Longitudinal studies 

using FACETS may also be of value for understanding age, 

gender, and other differences over time.  

Declarations: Funding, Competing Interests, Consents, 

Contributorship, and Acknowledgements 

This research received no specific grant from any funding 

agency in the public, commercial or not-for-profit sectors. 

There are no competing interests involved in the research 

reported or the writing of this paper. This paper was written 

according to the Ethical Principles of the American 

Psychological Association, and received a waiver from the 

Institutional Review Board at Santa Barbara Cottage Hospital. 

Charles M. Lepkowsky, Ph.D. and Stephan Arndt, Ph.D. are 

the sole authors of this work, including its conception and 

design; the acquisition, analysis, and interpretation of data; 

drafting, writing, and editing; final approval of the version 

published; and accept accountability for all aspects of the 

work in ensuring that questions related to the accuracy or 

integrity of any part of the work are appropriately investigated 

and resolved. 

Charles M. Lepkowsky, Ph.D. is a psychologist in 

independent practice in Solvang, California. He is a former 

chair of the Department of Child and Adolescent Psychiatry at 

Santa Barbara Cottage Hospital and a past president of the 

Santa Barbara County Psychological Association. He taught 

graduate psychology courses for 14 years and has been on 

staff at local hospitals for over 30 years. He may be reached at 

clepkowsky@gmailcom. 

Stephan Arndt, Ph.D. is a Professor of Psychiatry, Carver 

College of Medicine, and Professor of Biostatistics at the 

College of Public Health at University of Iowa.  He directs the 

Iowa Consortium for Substance Abuse Research and 

Evaluation. He is the statistical editor for the American 

Journal of Geriatric Psychiatry and for International 

Psychogeriatrics, as well as the Editor-in-Chief of Substance 

Abuse Research, Prevention, and Policy. He may be reached 

at stephan-arndt@uiowa.edu. 

References  

[1] Hill R, Betts LR, Gardner SE. Older adults’ experiences 

and perceptions of digital technology: 

(Dis)empowerment, wellbeing, and inclusion. Computers 

in Human Behavior. 2015;48:415-423. doi: 

10.1016/j.chb.2015.01.062 

[2] Davis FD. Perceived usefulness, perceived ease of use, 

and user acceptance of information technology. MIS 

Quarterly. 1989;13(3):319–340. doi: 10.2307/249008 

[3] Smither JA, Braun CC. Technology and older adults: 

factors affecting the adoption of automatic teller 

machines. The Journal of General Psychology. 

1994;121(4):381-389. doi: 

10.1080/00221309.1994.9921212 

[4] Chappell N L, Zimmer Z. Receptivity to new technology 

among older adults. Disability and Rehabilitation. 

1999;21(5-6):222-230. doi: 10.1080/096382899297648 

[5] Morris M G, Venkatesh V. Age differences in technology 

mailto:stephan-arndt@uiowa.edu


Charles M. Lepkowsky Ph.D. et al / Functional Assessment of Currently Employed Technology Scale (FACETS): 

Reliability and Validity 

4067                     International Journal of Medical Science and Clinical Invention, vol. 5, Issue 09, September, 2018 

adoption decisions: Implications for a changing 

workforce. Personnel Psychology. 2000;53(2):375–403. 

doi:10.1111/j.1744-6570.2000.tb00206.x 

[6] White J, Weatherall A. A grounded theory analysis of 

older adults and information technology. Educational 

Gerontology. 2000;26(4), 371-386. 

http://dx.doi.org/10.1080/036012700407857 

[7] Venkatesh V, Davis FD. A theoretical extension of the 

technology acceptance model: Four longitudinal field 

studies. Management Science. 2000;46(2):186–204. 

doi:10.1287/mnsc.46.2.186.11926 

[8] Venkatesh, V. Determinants of perceived ease of use: 

Integrating control, intrinsic motivation, and emotion into 

the technology acceptance model. Information systems 

research. 2000;11(4):342–365. 

[9] Zajicek, M. Interface design for older adults. Published 

in: Proceedings of the 2001 EC/NSF workshop on 

Universal accessibility of ubiquitous computing: 

providing for the elderly, 60 – 65. 2001. New York, NY, 

Association for Computing Machinery. 

http://dl.acm.org/citation.cfm?id=564543 

[10] Venkatesh V, Morris MG, Davis GB, DavisFD. User 

acceptance of information technology: Toward a unified 

view. MIS Quarterly. 2003;27(3):425–478. 

[11] Selwyn N. The information aged: A qualitative study of 

older adults’ use of information and communications 

technology. Journal of Aging Studies. 2004;18(4):369–

384. doi: 10.1016/j.jaging.2004.06.008 

[12] Melenhorst A, Rogers W, Bouwhuis D. Older adults’ 

motivated choice for technological innovation: Evidence 

for benefit-driven selectivity. Psychology and Aging. 

2006;21(1):190-195. http://dx.doi.org/10.1037/0882-

7974.21.1.190 

[13] Carpenter B, Buday S. Computer use among older adults 

in a naturally occurring retirement community. 

Computers in Human Behavior. 2007;23(6):3012–3024. 

doi: 10.1016/j.chb.2006.08.015 

[14] Venkatesh V, Thong J, Xu X. Consumer acceptance and 

use of information technology: Extending the Unified 

Theory of Acceptance and Use of Technology. MIS 

Quarterly. 2012;36(1):157-178. 

https://papers.ssrn.com/sol3/papers.cfm?abstract_id=2002

388 

[15] Caldwell B. Comfort with technology in MFT self-

assessment. 2015 AAMFT Annual Conference | Session 

508: How technology will radically change family 

therapy’s future. 2015. Internet. Available from: 

https://cdn.shopify.com/s/files/1/0809/6573/files/508-

_Comfort_with_technology_in_MFT_survey.pdf. 

Accessed on 05/02/2017. 

[16] Christensen R, Knezek G. The Technology Proficiency 

Self-Assessment Questionnaire (TPSA). 2015. Internet. 

Available from: 

https://www.researchgate.net/publication/291411935_The

_Technology_Proficiency_Self-

Assessment_Questionnaire_TPSA. Accessed on 

05/02/2017. 

[17] Christensen R, Knezek G. Validating the Technology 

Proficiency Self-Assessment Questionnaire for 21st 

century learning (TPSA C-21). Journal of Digital 

Learning in Teacher Education. 2017;33(1):20-31. doi: 

10.1080/21532974.2016.1242391 

[18] University of the State of New York at Albany. 

Technology Integration Self-Assessment. 2017. Internet. 

Available from:m 

http://www.acces.nysed.gov/common/acces/files/aepp/ED

ITTISASurvey12_04_2012.pdf Accessed on 05/02/2017. 

[19] Florida Gulf Coast University. Technology Skills Self-

Assessment. 2017. Internet. Available from: 

https://survey.fgcu.edu/Survey.aspx?s=311d40c08e234f9

181d7f97e6623fbcc. Accessed on 05/02/2017. 

[20] Kerr B. Technology Skills Self-Assessment Survey. 2017. 

Internet. Available from: 

http://mtweb.mtsu.edu/bkerr/Technology_Skills_Self-

Assessment_Survey.asp. Accessed on 05/02/2017. 

[21] Nimrod G. Technostress: measuring a new threat to well-

being in later life. Aging Ment Health. 2017;31:1-8. doi: 

10.1080/13607863.2017.1334037 

[22] McDonald RP. Test theory:  A unified treatment. 1999. L. 

Erlbaum Associates, Mahwah, NJ, US: Lawrence 

Erlbaum Associates Publishers. ISBN-13: 978-

0805830750. ISBN-10: 0805830758 

[23] Gorsuch RL. Factor Analysis. 1974. Philadelphia: W. B. 

Saunders Company. 

[24] Harman H. Modern Factor Analysis. 2nd Ed. 1967. 

Chicago: University of Chicago Press. 

[25] Fleming JS. An index of fit for factor scales. Educational 

and Psychological Measurement. 1985;45(4):725-728. 

DOI: 10.1177/0013164485454002 

 

Appendix 1:  

Functional Assessment of Currently Employed Technology 

Scale (FACETS) 

Age: _______  Male/  Female     Hispanic     

African American      Asian      Other   

Household Income: < $25,000   < $50,000   < 

$100,000   < $150,000   >$150,000 

Degree: N/A    High School     Some college     

AA     Bachelor’s     Post graduate  

Access to a computer at home? Yes/ No      Access to 

internet at home?  Yes/ No 

 

 

 

 

 

 

 

 

Instructions: Check the response that most accurately 

completes each statement. 
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A. Home Domain       

 1. I send email...        

Never 

          

A few 

times a 

year       

          

A few times 

a month       

         

Once a 

week 

         

A few times 

a week 

       

Daily          

 2. I find, open & close files in my computer...         

Never 

          

A few 

times a 

year 

          

A few times 

a month         

         

Once a 

week 

         

A few times 

a week 

       

Daily 

                  Home Domain Subtotal  

B. Social Domain       

 3. I send text messages using a smart phone…          

 

Never 

          

A few 

times a 

year             

          

A few times 

a month        

         

Once a 

week 

         

A few times 

a week 

       

Daily 

 4. I post on social media (e.g., facebook, 

twitter)…  

         

 

Never 

          

A few 

times a 

year           

         

A few times 

a month        

         

Once a 

week 

         

A few times 

a week 

       

Daily 

                 Social Domain Subtotal  

C. E-Commerce Domain   

 5. I manage my banking and credit card 

accounts online… 

        

Never 

          

Tried, but 

it didn’t 

work 

          

Got help 

but didn’t 

work        

         

Only with 

help 

         

Can but 

prefer not 

to 

     

    

Prefer 

to 

 6. I pay bills and make purchases via the 

internet… 

        

Never 

          

Tried, but 

it didn’t 

work 

          

Got help 

but didn’t 

work        

         

Only with 

help 

         

Can but 

prefer not 

to 

       

Prefer 

to 

      E-Commerce Domain Subtotal  

D. Health Care Domain   

 7. I communicate with my doctor or clinic 

online… 

        

Never 

          

Tried, but 

it didn’t 

work 

          

Got help 

but didn’t 

work        

         

Only with 

help 

         

Can but 

prefer not 

to 

       

Prefer 

to 

 8. I communicate with my health insurance 

company online… 

        

Never 

          

Tried, but 

it didn’t 

work 

          

Got help 

but didn’t 

work        

         

Only with 

help 

         

Can but 

prefer not 

to 

       

Prefer 

to 

       Health Care Domain Subtotal  

E. Technical Domain   

 9. I have installed components (monitors, 

speakers, mice)…  

        

Never 

          

Tried, but 

it didn’t 

work 

          

Got help 

but didn’t 

work        

         

Only with 

help 

         

Myself, with 

difficulty 

       

Myself 

easily 

10. I have reset a modem or router in my 

home… 

        

Never 

          

Tried, but 

it didn’t 

work 

          

Got help 

but didn’t 

work        

         

Only with 

help 

         

Myself, with 

difficulty 

       

Myself 

easily 

             Technical Domain Subtotal  

                   Total  FACETS  Score  


