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Measurement of older adults’ performance in
digital technology-mediated occupations and
management of digital technology
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Abstract
Introduction: Supporting older adults’ digital engagement requires an understanding of how occupational performance and

technology use are related, as well as having a range of methods that can assist occupational therapists while observing

occupational performance and management of technology. The study objectives were to investigate how older adults’ ability

to perform digital technology-mediated occupations and ability to manage digital technology could be measured and to examine

the association between these two abilities.

Method: Twenty-five older adults were observed performing digital technology-mediated occupations and managing digital

technologies, and were scored on two instruments: the Assessment of Computer-Related Skills and the Management of

Everyday Technology Assessment. FACETS was used to generate respective multifaceted Rasch measurement models for scores

on the instruments. The Spearman correlation test was used to investigate correlation between person ability measures from

respective Rasch models of the instruments.

Results: The results include item, occupation, and technology difficulty estimates, as well as person ability measures that could

illustrate older adults’ ability to perform occupations and to manage technology. There is also a strong positive correlation

between these abilities.

Conclusion: Insight into an older person’s ability to manage technology can provide information about his or her ability to

perform digital technology-mediated occupations and vice versa.
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Introduction and literature review

As the digitalization of societies persists, occupational

injustices emerge from digital inequalities brought

about by uneven access to and use of digital technologies

(Fischl et al., 2020b; Kottorp et al., 2016; Nilsson and

Townsend, 2010). Older adults, who represent the

majority of infrequent or non-users of the internet in

Sweden (Internetstiftelsen, 2019), become vulnerable to

occupational injustices. In particular, they become at

risk of being excluded from occupations that require

the use of digital technologies, such as electronic citizen

identification and e-Health applications (Fischl et al.,

2020b; Kottorp et al., 2016). In order to reduce older

adults’ risk of experiencing occupational injustices, it

becomes pertinent for occupational therapists to support

their engagement in digital technology-mediated occupa-

tions in particular contexts.

Occupations can be viewed as a transaction between

the person and his or her context (Dickie et al., 2006).

A transactional perspective implies that though the person

and the environment can be seen as distinct entities,

they are interdependent and a part of each other

(Dickie et al., 2006; Law et al., 1996). Occupation

serves as a bridge that allows a person to act on

the environment through performance of or engagement

in occupation (Townsend and Polatajko, 2013).

Furthermore, technology can also be seen as an inherent

part of occupation (Smith, 2017). Digital technology, for

instance, has influenced the development of contempo-

rary occupations and the transformation of more tradi-

tional occupations (Agger, 2011; Fischl et al., 2017).

From this perspective, it becomes relevant to understand
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the relation between occupational performance and

technology use so that occupational therapists can

better support older persons’ engagement in occupations

mediated by digital technologies.

There are studies that have implemented individual-

ized interventions intended to enhance performance in

digital technology-mediated occupations based on

older adults’ preferences and occupation-focused goals

(Fischl et al., 2020a; Larsson et al., 2016). Additionally,

occupational therapists have introduced digital devices

and provided training to older adults in order to

improve their digital engagement (Kaldenberg and

Smallfield, 2017; Swan et al., 2018). It has also been

reported that older adults are more likely to use technol-

ogy when it matches their needs and desires and provides

them with satisfactory experiences (Fischl et al., 2020b;

Ryd et al., 2018).

The core domain of occupational therapy is occupa-

tion and its relation to health and wellbeing (Townsend

and Polatajko, 2013). Yet, recent studies in occupational

therapy have focused more on improving technology use

intended to support engagement rather than on enhanc-

ing engagement in occupations supported by technology

(see for example Patomella et al., 2018; Swan et al., 2018).

It has been argued that in order to clarify the profession’s

occupation-centred perspective to clients and professio-

nals in other disciplines, occupational therapists should

use occupation-based and occupation-focused assess-

ments and interventions (Fisher, 2013). It would therefore

be pertinent to investigate the association between the

observed ability to perform occupations mediated by

digital technology and the observed ability to manage

technology in order to understand how older adults’

occupational engagement could be supported.

Thus, the objectives of this study were to investigate

how older adults’ ability to perform digital technology-

mediated occupations and ability to manage digital

technology could be measured and to examine the asso-

ciation between these two abilities. With regard to asso-

ciation, are older adults who easily perform digital

technology-mediated occupations more likely to easily

manage technology? And are older adults who have

difficulties performing digital technology-mediated occu-

pations more likely to have difficulties managing

technology?

Method

The study used cross-sectional data from observations

of older adults performing occupations and using tech-

nologies of their choice. Data was collected through the

utilization of the Assessment of Computer-Related Skills

(ACRS) (Fischl and Fisher, 2007) and the Management

of Everyday Technology Assessment (META)

(Malinowsky et al., 2011). The ACRS and the META

were chosen from occupational therapy instruments

intended to assess various aspects of occupational per-

formance or digital technology use (Dumont and Mazer,

2013; Fischl and Fisher, 2007; Lane and Ziviani, 2003;

Laver et al., 2012; Malinowsky et al., 2011; Rosenberg

et al., 2009). The ACRS is intended to measure the abil-

ity to perform occupations using digital technology,

while the META is intended to measure the ability to

manage everyday technologies, including digital technol-

ogy. Both instruments are observation-based and have

been previously used in studies with older adults

(Larsson et al., 2016; Malinowsky et al., 2018). The

first author had the main responsibility for participant

recruitment and data collection. All authors took part in

the study design, data analysis, and reporting of results.

Participants

A municipality in Northern Sweden was chosen because

of its well-developed municipal broadband infrastruc-

ture, and community-dwelling older residents of that

municipality were invited to join the study. Invitations

to an information meeting were posted on the physical

bulletin boards of privately owned retirement communi-

ties and on the web-based calendar of a municipality-

arranged activity centre. During the meeting, the

researcher presented information about the study.

Persons who filled in a Request More Information

form were then contacted, informed individually about

the study, and contacted again after an agreed period of

time to consider participation. To be included in the

study, participants had to be at least 65 years old,

have access to digital technology at home, and be able

to sustain a dialogue about their occupations involving

technologies. A sample size ranging from 16 to 36 par-

ticipants can contribute to the instruments’ item and

person estimate stability at �1 logit with a 95% confi-

dence interval (Linacre, 1994). Most of the participants

were selected through purposive sampling. A few partic-

ipants were additionally recruited through snowball

sampling. Written informed consent was given by all

participants.

Ten men and 15 women, aged 71–93 years (mean¼
82.4 years) participated in the study (Table 1). All par-

ticipants lived in rented apartments in attached multiple-

unit housing, of whom 22 participants lived in residences

that were part of retirement communities. Twenty-four

persons reported having access to the internet at home,

of whom 18 reported using the internet daily. One par-

ticipant who reported not having internet access was

observed to have a smart television connected to a dig-

ital box at home (Table 2). All communicated in

Swedish.

Data collection

Instruments and tools. A questionnaire on demographic

information and participants’ access to and use of digital

technologies was used to collect information such as

date of birth, sex, civil status, highest educational attain-

ment, and living arrangements (Table 1). The question-

naire also included questions about access to common

digital technologies at home and frequency of use for

each technology to which they had identified having
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access (Table 2). It also included two questions to assist

identification of occupations and technology that could

be observed; in particular, which digital technologies

does the participant consider important and which dig-

ital technologies would the participant like to try or be

better at using. The questionnaire was paper-based and

administered as an interview guide.

Participants were observed while performing occupa-

tions and using technologies of their choice. All obser-

vations were video filmed using one or two cameras.

One camera was usually placed slightly behind the

participant and focused towards the participant’s

hands and input devices. The other camera was aimed

towards the visual display. In instances where the inter-

face for inputting information was near the visual dis-

play (for example a tablet or smartphone), only one

camera was used. The films provided opportunities to

view the performances repeatedly for separate scoring

on the ACRS and the META and to review details to

confirm scores made.

Assessment of Computer-Related Skills. The ACRS

was developed to assess the quality of a person’s perfor-

mance of computer-related occupations. It includes 37

skills related to a person’s interactions with the physical

environment, interactions with the virtual environment,

adaptation, temporal organization, and task completion

(Appendix 1). The assessment procedure starts with a

dialogue between the rater and client, wherein they dis-

cuss occupations involving computers or other digital

devices which the client usually does, has difficulty

with, or would like to do. They agree on at least two

occupations for the client to perform, which the rater

observes. The occupations should be considered by the

client as relevant yet challenging to do. Novel activities

can also be chosen. The rater then observes the client’s

performance of chosen occupations and scores each skill

item on a four-point scale, with 4 as competent, 3 as

questionable, 2 as inefficient, and 1 as deficient. Each

occupational performance is scored separately. Besides

being used in a study with older adults (Larsson et al.,

2016), the ACRS is validated on small samples of

healthy people of working age (Fischl and Fisher,

2007) and adults with rheumatoid arthritis (Fischl

et al., 2010).

Management of Everyday Technology Assessment. The

META was developed to assess a person’s ability to

manage everyday technology (Malinowsky et al.,

2011). Everyday technology (ET) consists of ‘technolog-

ical, electrical, and mechanical artefacts and services

used in everyday life’. ET includes ‘newly-developed

technology, e.g., telephone services and Internet-based

services’ (Malinowsky et al., 2018: 99). In an assessment

using META, a rater starts by interviewing a client

about what he or she usually does and further explores

ETs that the client describes as relevant and preferably

Table 2. Participants’ reported home access to and use of digital technologies (n¼ 25).

Digital technology Access at home

Frequency of use

daily sometimes rarely never

Stationary computer 4 2 2
Laptop computer 17 8 6 3 1
Tablet 18 10 3 5 1
Mobile phone 12 10 2
Smartphone 14 12 1 1
Printer 12 1 8 4 1
Internet 24 18 5 1

Note that responses relating to frequency of use may not match access at home since access to and use of digital technologies outside of one’s
home was not examined.

Table 1. Participant description (n¼ 25).

Demographic information n

Age (mean¼ 82.36)
71–79 7
80–89 17
�90 1

Gender
Male 10
Female 15

Civil status
Single 1
Married 6
Co-habiting 1
Widowed/widowered 15
Divorced 2

Children
No 2
Yes 23

Highest educational attainment
Primary education 4
Secondary education 8
Higher education 13

Occupational field prior to retirementa

Managers 5
Occupations requiring advanced level of higher education 11
Occupations requiring higher education qualifications or
equivalent

2

Administration and customer service clerks 3
Service, care, and shop sales workers 1
Agricultural, horticultural, forestry, and fishery workers 1
Building and manufacturing workers 1
Mechanical manufacturing and transport workers, etc. 1

aOccupational fields based on the Swedish Standard Classification of
Occupations (Statistics Sweden, 2012).

Fischl et al. 3



Fischl et al.	 379

somewhat challenging. The choice of two to four ETs for

observation is based on their relevance and the challenge

they present for the client. The rater then observes the

client using the ET and scores each observation on items

related to performance skills, intrapersonal capacities,

environmental characteristics, and safety and impor-

tance (Appendix 2). META uses a four-point scale,

with 4 as competent handling/management, 3 as deficits

in this skill occasionally or slightly disturb the person’s use

of the technology, 2 as deficits in this skill obviously dis-

turb the person’s use of the technology, and 1 as deficits in

this skill hinder the person’s use of the technology and/or

the person is in need of assistance to perform the skill

completely. Separate scoring is done for each ET used.

Scores on 11 items, which comprise Part A: Performance

Skills, were included in this study. The META has been

tested for validity and reliability in samples with varying

age groups, diagnosis, and cognitive functions (see for

example Malinowsky and Larsson-Lund, 2016;

Malinowsky et al., 2018).

Procedures. Data collection took place in the partici-

pants’ homes and took from one to four occasions.

Each occasion lasted approximately 1 hour, and the

number of occasions depended on the person’s length

of performance of chosen occupations and energy.

Data collection started with the questionnaire and a dis-

cussion of possible occupations that could be performed

or digital technologies that could be used. The occupa-

tions that were agreed upon were activities that the

participant performed regularly, was obliged to do, or

identified as challenging or novel. The technologies that

were chosen were existing technologies in the participants’

homes that participants considered relevant yet challeng-

ing to use. The chosen occupations and chosen technolo-

gies overlapped, so the occasions which were scored with

the two instruments were the same.

While the participant performed chosen occupations

and used chosen technologies, video recordings were

made. Afterwards, the films were viewed and scored on

the ACRS and then viewed again and scored on the

META by the first author, who was trained in the use

of the instruments. Observations that were challenging

to score were discussed with the second author.

Observations were scored on separate forms for each

respective occupational performance or technology use.

The scores were then compiled in separate Microsoft

Excel worksheets in preparation for data analysis.

Participants chose between two and eight occupations

or technologies for observation, which resulted in a

total of 97 linked sets of scores for the ACRS and 97

linked sets of scores for the META.

Data analysis

There were two stages to the data analysis in order to

address the objectives of the study. The first stage

involved Rasch analyses using FACETS version 3.83.0

in order to generate two separate multifaceted Rasch

measurement models that show measures of persons’

ability to perform occupations and ability to manage

technology. The Rasch models were generated from

the data collected in this study and were not anchored

to previously collected data. The second stage involved

Spearman correlation test using IBM SPSS Statistics

version 25 to investigate association between these two

abilities.

Exploring how abilities are measured. Rasch analysis was

chosen as it has been previously used in the construction

and validation of the ACRS and the META.

Additionally, a multifaceted Rasch measurement

(MFRM) model could illustrate a linear relationship

between the instrument items (facet 1) in relation to

the person (facet 2) as well as occupations performed

or technologies used (facet 3). Thus, a person based

on his or her ability measure, expressed in log-odds

units or logits, could be located on the linear scale in

relation to the difficulty estimates of items and occupa-

tions or technologies, which are also in logits. Higher

logits for persons mean that they are more able to per-

form occupations or manage technologies. Items, occu-

pations, or technologies with higher logits would be

considered as more difficult, while items and occupa-

tions or technologies with lower logits would be consid-

ered as easier.

In each generated model, the goodness-of-fit statistics

were first examined to determine how well the skills,

occupations, and persons fit the MFRM model of the

ACRS and respectively how well the skills, technologies,

and persons fit the MFRM model of the META. The fit

of items to their respective models was in focus in this

examination as items that were found difficult in this

sample should be expected to be just as difficult in obser-

vations of other people (Wright and Linacre, 1994).

Therefore, items had to demonstrate goodness-of-fit

before other facets were examined. On the other hand,

person ability as well as occupations and technologies

could change over time. Person ability as well as occu-

pation or technology difficulty estimates that did not

exhibit goodness-of-fit were noted in the results. To

ensure that there is goodness-of-fit in items, both the

mean square fit statistics (MnSq) should be less than

or equal to 1.4 (Linacre, 2002; Wright and Linacre,

1994) and the standardized z score should be less than

2.0 (Linacre, 2002) in either infit or outfit. Mean square

indicates the randomness of the data and corresponds to

chi-square statistics divided by their degrees of freedom,

while standardized fit statistics indicate the predictability

of the data and correspond to t-tests of the hypothesis,

Do the data fit the model? Infit reflects the pattern of

scores on items for each person, and outfit reflects the

scores on items with difficulty far from the person due to

guessing or mistakes (Linacre, 2002). The generation of

the MFRM models was done iteratively, removing the

items that did not fit one step at a time, until goodness-

of-fit was demonstrated. For ACRS, even items that

did not demonstrate fit in previous validity studies
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(Fischl and Fisher, 2007; Fischl et al., 2010) were

removed. When the item difficulty estimates demonstrat-

ed fit the MFRM models of the ACRS and the META,

respectively, then the person ability measures were com-

piled in preparation for the next stage of analysis.

Standard error of measurement (SE) and separation

ratio were also examined to provide indications of reli-

ability (Fisher, 1992). SE values are estimates of how

close each person, item, occupation, or technology esti-

mate is to its true measure. An SE that is less than 2

logits indicates a precise measure (Linacre, 2013).

Considering the small sample size, an SE value equal

to or less than 0.30 was set as acceptable. Separation

ratios are estimates of the true distribution of the meas-

ures considering the SE. Separation ratios (G) for items,

occupations, and technologies signified how many dis-

tinct levels of difficulty were observed, while a separation

ratio for persons showed how many distinct levels of

ability participants demonstrated. The distinct levels

can be computed with the formula: (4Gþ1)/3 (Fisher,

1992).

Investigating the association between abilities. The

Spearman correlation test, chosen because of the small

sample size, was administered to investigate association

between person ability measures on the ACRS and the

META. The resulting Spearman correlation coefficient

(r) and significance level (p) were noted. This study

adopted a conventional interpretation of the correlation

coefficient (0.00–0.10¼ negligible correlation, 0.10–

0.39¼weak correlation, 0.40–0.69¼moderate correla-

tion, 0.70–0.89¼ strong correlation, 0.90–1.00¼ very

strong correlation) (Schober et al., 2018).

Ethical considerations

Participants were informed about the study objectives

and procedures, and assured that their personal infor-

mation would be kept confidential. For the data collec-

tion, it was made clear to participants that occupations

relating to personal economy and finances were to be

excluded from observations and tailoring. It was also

clarified to participants that when they keyed in personal

identity numbers or passwords, the researcher would

look away and cover the lens of the camera. They were

also reminded not to verbalize this information while

typing it in. Though providing specific information was

reflected in skill items in both instruments, the scoring

was based on the sounds made while keying information

(for example slow typing, participant sighing, sound

notification from device) and observation of whether

the participant could move on to the next step after

login. Furthermore, the actual content of messages,

social media posts, and search results were not the

focus of the observations, but the spelling of common

words, placement of punctuation marks, order of char-

acters, and specificity of search terms were observed and

scored on skill items in both instruments.

Data collection sessions were concluded with a sum-

mary of what was observed, and participants were given

an opportunity to discuss issues about their performan-

ces. All participants were reassured that the observations

were intended to illuminate challenges encountered by

many older adults, often because of the complexity of

digital technologies, and that they have contributed to

the efforts for making improvements. This was particu-

larly stressed to participants who expressed any form of

dissatisfaction over their performance or articulated

their inability as an explanation for not completing a

chosen occupation as expected.

Results

ACRS items

Half of the ACRS items were removed from the analysis,

based on the examination of goodness-of-fit statistics

in the MFRM model iterations for the ACRS scores.

The final item difficulty estimates ranged from 0.91 to

–1.68 logits, with SE lower than 0.30 for all estimates

(Table 3). The separation ratio for items was 4.47, which

indicates six levels of item difficulty.

META items

Ten items in the META demonstrated goodness-of-fit to

the MFRMmodel. Item A11 was not scored at all in any

of the observations because of the participants’ choices

of technology use; thus, it was not shown in the results.

All 10 items displayed goodness-of fit to the model in the

second iteration. The final item difficulty estimates

ranged from 1.20 to –2.16 logits, with three SE values

higher than 0.30 (Table 4). The separation ratio for items

was 3.59, indicating five levels of item difficulty.

ACRS occupations

Participants were observed to perform 45 different occu-

pations. The occupation difficulty estimates ranged from

3.10 to –4.95, with 15 estimates with SE higher than 0.30

(Table 5). Reading an e-book and following the news on

text TV did not demonstrate goodness-of-fit to the

MFRM model of the ACRS, having MnSq>1.4 and

z�2. The separation ratio for occupations, without

extremes, was 4.24, which indicates six levels of occupa-

tion difficulty.

META technologies

Participants were observed using 37 combinations

of technologies using the META. The estimates for

technology difficulty ranged from 1.65 to –4.42 logits

(Table 6). Twenty-six technology difficulty estimates

were associated with SE higher than 0.30. The use of an

email app on a tablet did not demonstrate goodness-of-fit

to the MFRM model of the META, having MnSq>1.4

and z�2. The separation ratio for technologies, without

Fischl et al. 5
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extremes, was 1.91, suggesting that there are at least two

levels of technology difficulty.

Person ability measures for the ACRS and the
META

Person ability measures in the ACRS ranged from 5.41

to –2.05 logits, with only one SE value greater than 0.30.

On the other hand, person ability measures in the

META ranged from 3.09 to –0.75 logits with nine meas-

ures associated with high SE values. (Table 7).

Goodness-of-fit was demonstrated, with the exception

of three persons in the ACRS model and one person in

the META model. The person that did not demonstrate

fit in both models was a woman aged 93 years. The sep-

aration ratio for person ability measures in the ACRS

was 8.30 (11 levels of person ability), while the separa-

tion ratio for person ability measures in the META was

3.37 (4 levels of person ability).

Correlation between abilities

In the examination for correlation, Spearman’s rho was

equal to 0.825 (p<0.01). It indicated a significant and

strong positive correlation between the person ability

measures in the ACRS and in the META. Figure 1

shows a representation of this correlation.

Discussion and implications

The first objective of this study was to explore how older

adults’ ability to perform digital technology-mediated

occupations and ability to manage digital technology

could be measured. The resulting goodness-of-fit of

items and MFRM models for the ACRS and the

META demonstrated the instruments’ potential in the

measurement of older adults’ ability to perform digital

technology-mediated occupations and ability to manage

digital technology. Both MFRM models for the

Table 4. Item estimates for the Management of Everyday Technology Assessment, arranged by difficulty.

Item
Measure
(logits)

SE
(logits)a

Infit Outfit

MnSq z MnSq z

More difficult A10 Notice information and respond adequately 1.20 0.12 0.87 �0.9 0.81 �1.2
" A5 Choose correct button or command 0.86 0.12 0.82 �1.3 0.78 �1.4

A7 Use appropriate force, tempo, and precision 0.62 0.12 0.98 �0.1 1.06 0.4
A2 Identify and select services and functions

within a technology
0.45 0.14 1.20 1.4 1.18 1.0

A3 Perform steps and actions in logical sequence 0.37 0.13 0.85 �0.9 0.85 �0.8
A8 Coordinate different parts of the technology 0.35 0.35 0.40 �2.0 0.37 �1.5
A4 Manage a series of numbers/letters 0.30 0.18 1.23 1.2 1.38 1.6
A9 Coordinate the technology with another technology

without physical contact
�0.22 0.20 0.85 �0.6 1.07 0.3

# A6 Turn a button or knob in correct direction and position �1.78 0.71 0.27 �0.9 0.17 �0.7
Less difficult A1 Identify and select/separate technologies �2.16 0.31 1.05 0.2 1.81 1.4

aSE>0.30 in italics.

Table 3. Final estimates for items that demonstrated goodness-of-fit in the Assessment of Computer-Related Skills, arranged by difficulty.

Infit Outfit

Item
Measure
(logits)

SE
(logits) MnSq z MnSq z

More difficult AD-4 Adapts performance 0.91 0.15 1.23 1.4 1.04 0.2
" TO-4 Terminates actions 0.73 0.13 0.98 0.0 0.86 �0.6

VE-2 Locates virtual object 0.54 0.14 1.13 0.9 1.21 0.9
VE-3 Selects appropriate virtual object 0.54 0.13 0.81 �1.3 0.79 �0.9
VE-8 Seeks information 0.52 0.14 0.85 �1.0 0.71 �1.3
TC-3 Sustains effort 0.42 0.13 1.01 0.1 0.97 0.0
AD-2 Modifies behaviour 0.39 0.13 0.79 �1.4 0.79 0.0
TO-2 Continues actions 0.20 0.13 0.70 �2.2 0.76 �1.0
AD-1 Responds to cues 0.11 0.13 0.70 �2.2 0.79 �0.8
TC-2 Maintains focus 0.11 0.13 0.80 �1.4 0.77 �0.9
VE-7 Provides information 0.09 0.19 1.38 1.9 1.46 1.3
TO-5 Paces actions �0.03 0.13 0.68 �2.4 0.96 0.0
TO-3 Sequences actions �0.08 0.14 1.04 0.2 0.91 �0.2
VE-4 Uses virtual object �0.14 0.13 0.92 �0.5 0.72 �1.0
VE-6 Inserts virtual object �0.71 0.17 1.10 0.6 1.20 0.6
PE-10 Executes coordinated movements �0.81 0.16 1.16 0.9 1.71 1.7

#
Less difficult

TO-1 Initiates actions �1.10 0.17 1.25 1.3 1.48 1.1
PE-9 Moves tools and materials �1.68 0.20 0.87 �0.5 2.02 1.5
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instruments provided estimates and hierarchies of difficul-

ty for items, occupations, and technologies. These hierar-

chies give information about which items, occupations,

and digital technologies could be expected to be easier

to perform or use and which could be expected to be

more difficult to perform or use. Items in the ACRS

that did not demonstrate goodness-of-fit in this study,

which could have been influenced by technological

changes, suggest further examination of the instrument’s

construct validity. Person ability measures for both

instruments also provided insight about how well older

adults could perform digital technology-mediated occupa-

tions and manage digital technology.

With regard to the second objective – to explore the

association between older people’s ability to perform

occupations mediated by digital technology and ability

to manage digital technology – there was a significant

and strong positive correlation between these two abili-

ties. This result means that older adults who easily per-

form digital technology-mediated occupations are more

likely to easily manage technology and vice versa. In

contrast, older adults who have difficulties performing

digital technology-mediated occupations are more likely

to have difficulties managing technology and vice versa.

This result also indicates preliminary evidence of concur-

rent validity between the ACRS and the META.

Using one of the instruments would provide an insight

into both abilities, but complementary use of the two

instruments would help occupational therapists identify

which aspects of occupational performance and technol-

ogy management need to be put in focus in planning

intervention. Additionally, the two instruments would

Table 5. Final estimates for occupation difficulty in the Assessment of Computer-Related Skills, arranged by difficulty.

Occupation Measure (logits) SE (logits)b

More difficult Save or send a webpage 3.10 0.27

" Search for information on a predetermined topic and save 3.01 0.26

Upload a photo to the web 2.84 0.59

Make an appointment 2.23 0.30

Copy/move photo to another device 1.84 0.16

Save a photo attached in an email 1.78 0.32

Edit and save photo 1.76 1.01

Send an existing photo to contact 1.50 0.18

Take and send a photo 1.35 0.14

Show photos 1.09 0.51

Create a document with photos and text 1.00 0.19

Play app-based word or card games 0.96 0.29

Search for and play music 0.67 0.26

Search for government information 0.63 0.27

Search for information about weather and send to contact 0.62 0.23

Search for products and save in shopping cart 0.32 0.39

Print photo 0.22 0.27

Search for community events and activities 0.22 0.19

Print document 0.08 0.27

Organize and delete file 0.03 0.38

Take a photo and check if it has been saved �0.01 0.21

Search for specific multimedia and check information �0.03 0.10

Write email with text �0.37 0.12

Add appointment on digital calendar �0.40 0.32

Play a particular TV programme �0.57 0.18

Read latest news �0.61 0.12

Search for and play TV programme on play-on-demand services �0.71 0.21

Read TextTVa �0.72 0.19

Write message with text �0.73 0.39

Check message and replies �0.76 0.28

Check posts/newsfeed on social networking site �0.77 0.15

Search for information on an old acquaintance �0.91 0.27

Check winning teams in sports �0.92 0.28

Create a document or presentation with text �0.97 0.45

Read an e-booka �0.98 0.42

Play music �1.34 0.20

Play web-based games �1.77 0.71

Search for a reference (synonym) and read or use information �1.82 0.26

Check the weather/pollen conditions �1.97 0.33

Search for information on a predetermined topic and read/check information �2.24 0.29

Play TV programme (with written instructions) �2.51 0.28

Call a contact �4.15 .071

Search for a product or service and read/check information (�3.88) (1.83)c

#
Less difficult

Save e-book in bookshelf (�4.16) (1.84)

Read/check email (�4.95) (1.82)

aOccupations that did not demonstrate goodness-of-fit having MnSq>1.4 and z�2.
bSE>0.30 in italics.
cEstimates and SE in parentheses were observed only in one occasion and considered ‘extreme’.
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add to the inventory of tools that could be used to

address needs in various research and practice contexts.

How are the ability to perform occupations mediated

by digital technology and the ability to manage technol-

ogy related? Since causality is not examined in this

paper, it cannot be concluded that improving one ability

will help improve the other ability. However, with

knowledge of the linear hierarchies of the META and

the ACRS in this study, it can be implied that awareness

about an older client’s ability to manage technology can

provide information about his or her ability to perform

digital technology-mediated occupations and vice versa.

Thus, assessment instruments that intend to measure

either technology use or occupational performance can

help establish baseline information for identifying

occupation-focused goals and planning interventions.

Assessing either occupational performance or the use

of technology, being an inseparable part of occupation

(Smith, 2017), fits into the transactional perspective that

the focus of assessment should be the transaction

between the person and the environment (Law et al.,

1996). This suggests that a focus on technology use is

an occupation-based approach. In addition, knowledge

about what to focus on during assessment contributes

towards addressing the need for assessment methods in

occupational therapy (Larsson-Lund, 2018).

As an interesting result, the strong positive correla-

tion between the person estimates brings forth the ques-

tion of whether the ACRS and Part A of the META,

which focuses on performance skills, measure the same

latent trait. This relationship should be investigated in

consideration of the theoretical backgrounds of the

instruments in order to further understand the construct

of occupational performance.

As observations were based on doing occupations or

using technology that participants considered relevant to

themselves, it is important to highlight the role of rele-

vance. The relevance of the occupation or technology to

the older adult has been considered essential in order to

support his or her digital engagement (Fischl et al.,

2020a; Ryd et al., 2018). Relevance pertains to the align-

ment of the person’s needs, goals, values, and beliefs

Table 6. Final estimates for technology difficulty in the Management of Everyday Technology Assessment, arranged by difficulty.

Technology Measure (logits) SE (logits)b

More difficult
"

Tablet, TV play-on-demand services 1.65 0.48
Tablet, camera 1.53 0.31
Stationary computer, photo app 1.27 0.54
Laptop computer, USB memory stick 0.94 0.42
Tablet, e-book 0.82 0.65
Stationary computer, maintenance 0.82 0.59
Smartphone, photo app 0.76 0.29
Tablet, gaming app 0.66 0.45
Smartphone, laptop computer 0.56 0.29
Tablet, news app 0.54 0.45
Laptop computer, email 0.48 0.21
Laptop computer, printer 0.48 0.28
Smartphone, camera 0.43 0.20
Smartphone, web browser 0.32 0.24
Laptop computer, calendar 0.24 0.47
Tablet, web browser 0.17 0.19
Smartphone, TextTV 0.00 0.58
Tablet, message app �0.05 0.54
Smart TV, Text TV �0.05 0.34
Laptop computer, word or presentation app �0.10 0.27
Smartphone, message app �0.12 0.44
Laptop computer, web browser �0.18 0.10
Smart TV, TV play-on-demand services �0.21 0.26
Tablet, emaila �0.32 0.29
Smartphone, music player �0.49 0.31
Stationary computer, music player �0.52 0.39
Tablet, social networking site �0.55 0.52
Smart TV, TV play-on-demand services, written cues �0.74 0.47
Smart TV, regular TV programming �1.14 0.70
Smartphone, social networking site �1.18 0.53
Smartphone, news app �1.68 0.41
Smartphone, pollen control app �1.68 0.57
Mobile phone, call function �2.68 0.70
Tablet, music player (�2.65) (1.82)
Smartphone, email (�3.95) (1.76)

#
Less difficult

Smartphone, voice-controlled assistant (�3.95) (1.76)
Smartphone, e-book (�4.42) (1.83)

aTechnology that did not demonstrate goodness-of-fit having MnSq>1.4 and z�2.
bSE>0.30 in italics.
cEstimates and SE in parentheses were observed only in one occasion and considered ‘extreme’.
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with the perceived utility of the occupation or technol-

ogy (Amini et al., 2014). From an occupational justice

perspective, digitalization and rapid technological devel-

opments affect the relevance of occupations or technol-

ogies, subsequently impacting older adults’ participation

in society (Kottorp et al., 2016). There is a risk that

occupations may become more difficult to engage in

and lose relevance if digitalization forces abrupt changes

to the requirements to perform occupations (for example

social activities only announced or arranged online).

There is also the risk that a technology an older

person currently owns may lose its relevance if rapid

technological developments cause digital technologies

to become obsolete in a short time because of lack of

Table 7. Person ability measures in the Assessment of Computer-Related Skills and Management of Everyday Technology Assessment,
arranged by ability.

ACRS META

ID Gender Age
Measure
(logits)

SE
(logits)b ID Gender Age

Measure
(logits)

SE
(logits)b

1 F 75 5.41 .50 More able 1 F 75 3.09 .44
3 F 77 3.30 .18 " 21 F 84 2.83 .34
21 F 84 2.92 .25 10a F 93 2.65 .35
10a F 93 2.47 .29 15 F 72 2.48 .32
15a F 72 2.18 .25 14 F 84 1.98 .38
24 F 78 1.47 .15 9 M 86 1.74 .31
9 M 86 1.19 .17 3 F 77 1.71 .31
12 F 77 1.07 .15 12 F 77 1.43 .23
14a F 84 1.05 .30 13 M 84 1.37 .23
16 M 82 .99 .16 2 M 86 1.23 .26
17 F 82 .97 .20 11 M 87 1.15 .20
11 M 87 .68 .14 23 M 81 1.08 .22
18 F 88 .66 .18 17 F 82 1.06 .30
8 F 87 .64 .14 20 F 86 .82 .24
13 M 84 .05 .14 24 F 78 .76 .20
23 M 81 �0.02 .14 4 M 81 .74 .23
4 M 81 �0.07 .16 16 M 82 .66 .23
2 M 86 �0.16 .15 18 F 88 .42 .47
25 M 71 �0.17 .12 8 F 87 .33 .23
22 M 86 �1.00 .17 5 F 88 .32 .25
19 F 86 �1.30 .13 22 M 86 .23 .22
20 F 86 �1.31 .17 25 M 71 .07 .22
6 F 74 �1.41 .20 6 F 74 �0.35 .24
7 M 84 �1.84 .22 #

Less able
19 F 86 �0.37 .22

5 F 88 �2.05 .19 7 M 84 �0.75 .34

aPerson ability measures that did not demonstrate goodness-of-fit having MnSq>1.4 and z�2.
bSE>0.30 in italics.
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Figure 1. Scatterplot of Assessment of Computer-Related Skills (ACRS) and Management of Everyday Technology Assessment (META)

person ability measures.
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technical support and maintenance. Technologies can

also become irrelevant due to increasing complexity

during developments causing further difficulties in their

use (Okonji et al., 2015). As digitalization is inevitable, it

would be worthwhile investigating whether there is a

causal relationship between relevance, ability to perform

digital technology-mediated occupations, and ability to

manage digital technology.

Methodological considerations

Internal validity was evaluated through goodness-of-fit of

items in bothMFRMmodels to examine for internal valid-

ity. In the ACRS, 18 out of 37 items demonstrated

goodness-of-fit. Items that did not fit were related to inter-

action with the physical environment, as well as organizing

and restoring the virtual environment; a few of these items

were also reported not to fit in previous validation studies

(Fischl andFisher, 2007; Fischl et al., 2010). On other hand,

10 out of 11 META items exhibited goodness-of-fit to its

model. The ACRS items that misfit could have been affect-

ed by developments in interfaces, while theMETA item that

misfit could have been due to the choice of relevant tech-

nologies to use. This suggests that the instruments can be

vulnerable to technology changes. Further development of

these instruments should also include focusing on skill items

that are not dependent on technology, so that skill items

remain stable even if occupations and technology change

(Wright and Linacre, 1994). The remaining items demon-

strated goodness-of-fit in the MFRM model of the ACRS

and the META, indicating preliminary evidence of internal

validity. A bigger sample could contribute to a stronger

evidence of internal validity.

In the ACRS, there is a degree of logic in the occupa-

tion hierarchy as occupations placed higher in the hierar-

chy require more steps (for example search and send) and

more complex information processing (for example

remember keywords, evaluate content, and share), while

occupations lower in the hierarchy have fewer steps (for

example read) and less complex information processing

(for example receive information). In the META, it

appears logical that smartphones are ranked as being

easier, as they are reported to be used daily by almost

half of the participants (Table 4). This technology has

also been reported as easier to use in other studies

(Malinowsky and Larsson-Lund, 2016; Malinowsky

et al., 2011). Data collection on a larger sample can con-

tribute to the hierarchies of difficulty estimates.

With regard to reliability, observing each participant

perform at least two occupations and use at least two

technologies increased the observed count for each item

on the instruments in order to enhance reliability of

person estimates (Kruyen, 2012; Linacre, 1994).

However, among estimates of occupation difficulty in

the ACRS, one third were associated with high SE.

This could be due to a low number of observations for

these occupations, as the choice of occupations was

based on what participants considered as relevant to

them. Among estimates of technology difficulty in the

META, 70% were associated with higher SE values,

which can be explained by the low number of observa-

tions due to the choice of relevant technologies and by

the low observed count based on 10 META items. These

results reinforce the need for testing on larger samples

performing occupations and using technologies, thereby

contributing to reliability.

It could be surmised that the low participation rate in

this study could be attributed to the perceived (ir)rele-

vance of digital technologies in older adults’ lives.

However, validity and reliability could be improved

with more participants performing similar occupations

and using similar technologies as well as more raters

who could score observations on both the ACRS and

the META. Further examination of the goodness-of-fit

of items in the ACRS can also be done in studies with

bigger samples. No statistical analysis was done to inves-

tigate differences in participants’ abilities based on soci-

odemographic variables and frequency of use. Such

investigation could be the focus of a future study.

Conclusion

With further studies to examine the instruments’ psycho-

metric properties, the ACRS and the META can become

useful tools for occupational therapists to measure older

adults’ ability to perform digital technology-mediated

occupations and ability to manage digital technologies.

The significant and strong positive correlation between

these abilities implies that insight about an older per-

son’s ability to manage technology can provide informa-

tion about his or her ability to perform digital

technology-mediated occupations and vice versa. This

knowledge of areas to focus on during assessment

could contribute to occupational therapists’ potential

to support older adults’ digital engagement.

Key findings

• The ACRS and the META have potential in measur-
ing older adults’ digital engagement.

• Technology management is positively correlated to per-
formance of digital technology-mediated occupations.

What the study has added

Knowledge about the measurement of the ability to

manage technology and the ability to perform occu-

pations could help support older persons’ digital

engagement.
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Appendix 1. Skill items in the Assessment of Computer-
Related Skills

Appendix 2. Items in the Management of Everyday
Technology Assessment

Area Skill item

Interaction with the
physical environment

PE-1 Positions self
PE-2 Regulates posture
PE-3 Moves self
PE-4 Locates tools and materials
PE-5 Selects appropriate tools

and materials
PE-6 Uses tools and materials
PE-7 Handles tools and materials
PE-8 Manipulates tools and materials
PE-9 Moves tools and materials
PE-10 Executes coordinated movements
PE-11 Organizes physical environment
PE-12 Restores physical environment

Interaction with the
virtual environment

VE-1 Directs pointer
VE-2 Locates virtual object
VE-3 Selects appropriate virtual object
VE-4 Uses virtual object
VE-5 Activates virtual object
VE-6 Inserts object
VE-7 Provides information
VE-8 Seeks information
VE-9 Handles virtual object
VE-10 Manipulates virtual

object properties
VE-11 Moves virtual object

(continued)

Continued

Area Skill item

VE-12 Organizes virtual environment
VE-13 Restores virtual environment

Adaptation AD-1 Responds to cues
AD-2 Modifies behaviour
AD-3 Modifies environment
AD-4 Adapts performance

Temporal organization TO-1 Initiates actions
TO-2 Continues actions
TO-3 Sequences actions
TO-4 Terminates actions
TO-5 Paces actions

Task completion TC-1 Follows through
TC-2 Maintains focus
TC-3 Sustains effort

Part Item

Performance
skills

A1 Identify and select/separate
technologies

A2 Identify and select services and functions
within a technology

A3 Perform steps and actions in a
logical sequence

A4 Manage a series of numbers/letters
A5 Choose correct button or command
A6 Turn a button or knob in correct direction

and position
A7 Use appropriate force, tempo,

and precision
A8 Coordinate different parts of the technology
A9 Coordinate the technology with

another technology without
physical contact within the technologies

A10 Notice information and respond
adequately

A11 Follow verbal instructions given by
automatic telephone services

Environmental
characteristics

B1 Contextual influence
B2 Impact of the design

Intrapersonal
capacities

C1 Capacity to recall necessary information
C2 Capacity to pay attention and focus
C3 Ability to manage stress

Safety and
importance

D1 Safety
D2 The person’s appreciation of how important

the technology is
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