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Abstract

Background: HIV index case testing (ICT) aims to identify people living with HIV (PLWH) and their contacts, engage them in
HIV testing services, and link them to care. ICT implementation has faced challenges in Malawi due to limited counselling
capacity among lay health care workers (HCWs). Enhancing capacity through centralized face-to-face training is logistically
complex and expensive. A decentralized blended learning approach to HCW capacity-building, combining face-to-face and
digital modalities, may be an acceptable way to address this challenge. This analysis describes factors influencing HCW
anticipated acceptability of blended learning.

Objective: The objective of this analysis is to describe factors influencing HCW anticipated acceptability of blended learning.

Methods: This formative qualitative study involved conducting twenty-six in-depth interviews (IDIs) with HCWs involved in
the ICT program across 14 facilities in Machinga and Balaka, Malawi (November-December 2021).  Results were analyzed
thematically using the Technology Acceptance Model (TAM). Themes were grouped into factors affecting the two sets of TAM
constructs: perceived usefulness and perceived ease of use.

Results: Factors influencing perceived usefulness included the opportunity for self-guided learning through digital portions and
the opportunity for social exchange through face-to-face interactions. Factors influencing perceived ease of use included need for
orientation to the digital technology, accessibility of devices, communication around training schedules, support for logistical
arrangements to avoid work interruptions; and monetary compensation to motivate learning.

Conclusions: A decentralized blended learning approach may be an acceptable method of enhancing ICT knowledge and skills
among HCWs in Malawi, although factors influencing acceptance of technology use need to be considered.
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Anticipated acceptability of blended learning among lay health care workers in Malawi: A qualitative analysis guided by

the Technology Acceptance Model 

Abstract 
Background
HIV index case testing (ICT) aims to identify people living with HIV (PLWH) and their contacts, engage them in HIV

testing services, and link them to care. ICT implementation has faced challenges in Malawi due to limited counselling

capacity  among  lay  health  care  workers  (HCWs).  Enhancing  capacity  through  centralized  face-to-face  training  is

logistically complex and expensive.  A decentralized blended learning approach to HCW capacity-building, combining

face-to-face and digital modalities, may be an acceptable way to address this challenge. 

Objective

The objective of this analysis is to describe factors influencing HCW anticipated acceptability of blended learning. 

Methods

This formative qualitative study involved conducting twenty-six in-depth interviews (IDIs) with HCWs involved in the

ICT program across 14 facilities in Machinga and Balaka, Malawi (November-December 2021).  Results were analyzed

thematically using the Technology Acceptance Model (TAM). Themes were grouped into factors affecting the two sets of

TAM constructs: perceived usefulness and perceived ease of use. 

Results

Factors influencing perceived usefulness included the opportunity for self-guided learning through digital portions and

the opportunity for social exchange through face-to-face interactions. Factors influencing perceived ease of use included

need for orientation to the digital technology, accessibility of devices, communication around training schedules, support

for logistical arrangements to avoid work interruptions; and monetary compensation to motivate learning. 

Conclusion

A decentralized blended learning approach may be an acceptable method of enhancing ICT knowledge and skills among

HCWs in Malawi, although factors influencing acceptance of technology use need to be considered.

Keywords:  Blended  learning;  Technology  acceptance  model,  Index  case  testing,  acceptability,  partner  notification,

contact tracing
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Introduction 

While Malawi  is  making substantial  progress  in  achieving the Joint  United Nations Programme on HIV and AIDS

(UNAIDS) 95-95-95 targets by 2030, the first target (HIV status awareness by persons living with HIV) has not been

reached  [1].  To find persons  living with HIV unaware of  their  HIV status,  the  World  Health Organization (WHO)

promotes  index  case  testing  (ICT)  approaches,  in  which  contacts  of  individuals  living  with  HIV  are  identified,

counselled, offered HIV testing, and linked to care [2]. Specifically, WHO recommends an option for voluntary assisted

partner notification, in which health care workers help index clients invite their contacts for HIV testing, an approach that

has been incorporated into Malawian standard of care[3-5]. 

Despite these recommendations, ICT as a case-finding strategy is rarely fully realized. Formative work in Malawi has

identified  limited  counselling  capacity  among health  care  workers  (HCWs)  as  a  major  challenge  to  enhancing  the

implementation of ICT [5]. In Malawi, standard ICT training is typically centralized, in-person, and primarily delivered

didactically. However,  such  approaches  are  logistically  challenging  and  costly.  A blended  learning  implementation

package,  which  can  be  offered  in  a  decentralized  manner,  asynchronously,  and  with  non-didactic  components  is  a

promising alternative training approach for HCWs. 

Blended learning, which combines face-to-face with digital modalities [6-8], is often more effective than digital or face-

to-face training alone  [9-11]. In recent years,  the use of digital and blended educational approaches have increased,

especially with COVID-19-driven pivots to remote learning  [12-17]. Nonetheless, the use of blended learning has not

been fully evaluated, especially among HCWs in low and middle income countries (LMIC), especially among lay HCWs

with limited technological literacy [18, 19]. 

Understanding factors  that may influence the perceived acceptability of blended learning among lay HCWs in LMICs

with limited technological literacy is an important area of inquiry [20, 21]. To address this knowledge gap, we conducted

formative, in-depth interviews (IDIs) to assess lay HCWs’ perceptions of a blended learning approach to ICT training.

Our analysis was guided by the Technology Acceptance Model (TAM) constructs.

Methods 
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Conceptual framework

To explore the anticipated acceptability of a proposed blended learning implementation package, we used the TAM to

guide data analysis. TAM is a theoretical model which examines constructs influencing the acceptance  or rejection of

technologies [22]. The model proposes that acceptability of any technology can be predicted by two factors: perceived

usefulness and perceived ease of use (Figure 1). Perceived usefulness refers to the belief that a certain technology would

increase an individual’s job performance. Perceived ease of use is a belief that the use of the new technology would be

effortless [23]. TAM proposes that a populations’ perceptions of usefulness and ease of use of a technology impact the

population’s intention to use the technology, which in turn influences the population’s actual usage of the technology. An

external factor would refer to any element outside of the individual user and technology itself that could influence the

user’s perception and adoption of the technology. We used the TAM in this formative sub-study to guide the analysis of

the relevant external factors influencing perceived usefulness and perceived ease of use surrounding blended learning in

the context of ICT.  

 

Setting 

This  study was  conducted  in  Balaka  and  Machinga,  two districts  in  Southeastern  Malawi.  Malawi  is  a  country  in

Southeastern Africa with an adult HIV prevalence of 8.9% [1]. Although Malawi has met the second two UNAIDS 95-

95-95 targets, it has not yet reached the first 95% target, with only 88.3% of adults living with HIV aware of their

HIVstatus [1]. Simultaneously, Malawi has one of the lowest rates of qualified HCWs globally with less than 1 medical

doctor per 10,000 people  [24] resulting in task shifting of HIV services to lay cadres with less formal training  [25].

Particularly relevant to the proposed blended learning strategy, is the fact  that Malawi has one of the lowest digital

literacy levels (having the necessary skills and knowledge to confidently and effectively use technology) globally ranking

131 out of 134 countries by Network Readiness Index[26]. 
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Study design and population

This  formative  work  was  conducted  to  inform  a  cluster  randomized  controlled  trial  designed  to  examine  the

implementation, effectiveness, and cost-effectiveness of a blended learning ICT package [27]. To inform the development

and implementation of the blended learning approach in the parent study, this formative research was conducted. Data for

this qualitative sub-study were generated through IDIs conducted with lay HCWs between November-December 2021.

This formative study purposively selected facilities from both districts (Machinga and Balaka) and different levels of care

(dispensaries, health centers, and hospitals). To be eligible for participation, HCWs had to be at least 18 years old, work

full-time at one of the health facilities, and be involved in counselling index clients or tracing contacts. With engagement

from facility supervisors, the research team identified up to two eligible participants in each facility. 

Data collection

IDIs were conducted by three trained Malawian qualitative interviewers in Chichewa, the local language. They were

conducted in a private setting using a semi-structured guide. Interviewers provided participants with a brief description of

the  planned  blended  learning  approach,  explaining  that  it  involved  asynchronous  lessons  and  example  counselling

scenarios on a tablet, as well as interactive in-person group training with a facilitator. They then asked about participants’

perceptions of such a package. Interviews were conducted over the phone or face-to-face. Interviewers summarized each

IDI immediately after it was conducted. Audio recordings were transcribed verbatim in both Chichewa and translated to

English by professional transcribers.

Data analysis

The team took a thematic  approach to  coding  [28].  First  the team read  the summaries  to  identify key themes  and

observed that they were framed by TAM. The research team then developed a qualitative codebook based on a focused

examination of the transcripts,  debrief reports,  and interview summaries. The codebook consisted of both deductive

codes from the interview guides and inductive codes that mapped onto TAM constructs. Two trained research analysts

(TEM and CM) applied codes to transcript text using the Dedoose (2019) web application. As a first step, each analyst

independently coded the same transcript and compared code applications to ensure agreements in the coding process. The

analysts  discussed  and  resolved  any  coding  disparities,  updating  the  codebook  as  needed  to  facilitate  a  shared

understanding of all codes. The analysts then met weekly throughout the coding process, which provided space to review

code applications and address any challenges. After coding was completed, analysts reviewed the coded text to extract

key  themes  through the  identification  of  patterns,  naming and  defining  themes  and  refining  the  identified  themes.
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Analysis was organized by factors that influence the TAM’s constructs: perceived usefulness (what participants perceived

as gained or lost by the blended learning implementation package) and perceived ease of use (what participants perceived

as facilitators or barriers to acceptance of the blended learning implementation package).

Results 

Demographic summary

Fourteen facilities participated in the IDIs. Two of the facilities were district hospitals, nine were health centers and three

were dispensaries. Nine (n=9) facilities were in Machinga and five were in Balaka. Twenty-six HCWs participated in the

IDIs. Seven were female and nineteen were male. Sixteen participants were from Machinga and ten were from Balaka.

All the participants were involved in both screening and counselling index clients and conducting contact tracing and had

previous exposure to standard ICT training.  

Themes 

Our analysis identified two sets of factors influencing perceived usefulness: 1a) opportunity for self-guided learning

through digital portions and 1b) opportunity for social exchange through face-to-face interactions. We identified five

factors  influencing  perceived  ease  of  use.  Two factors;  2a)  need  for  orientation  to  the  digital  technology  and  2b)

accessibility  of  devices  were  related  to  perceived  ease  of  use  to  the  technology  itself,  while  three  factors  2c)

communication around training schedules, 2d) support for logistical arrangements and 2e) monetary compensation were

related to perceived ease of use of the training approach (Figure 2). The following sections develop these themes, and we

provide illustrative quotes in Table 1. 
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1. Perceived usefulness 

1a. Opportunity for self-guided learning through digital portions 

Participants  viewed  the  digital  portion  of  blended  learning  as  an  opportunity  for  self-guided  instruction.  Some

participants expected that a tablet-led training would allow them to learn ICT content better than facilitator-led training.

This stemmed from a desire to review the training content at their own time and pace with no disturbances and to repeat

difficult sections as needed. Participants expected they would keep the tablets at their facilities for future reference, an

appealing feature. 

1b. Opportunity for social exchange through face-to-face interactions 

Participants  viewed opportunities to interact  with facilitators  and colleagues in-person as  a  central  part  of  learning.

Although participants were interested in individual learning, almost all  also wished for social  interaction during the

learning process. Most participants were worried that working on the tablet would be like “talking to oneself” with no

feedback mechanisms. They expected they would not get immediate feedback and clarifications. Participants viewed

face-to-face sessions as  essential  for  seeking clarification. Additionally,  participants  felt  face-to-face learning would

allow them to practice and receive feedback. Practicing the skills with a facilitator and colleagues was considered useful

because it would help them reinforce content and ultimately facilitate acquisition of knowledge and skills. It was also a
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time in which participants could receive support from their peers and facilitators on areas they needed to strengthen.

Additionally, participants considered the sharing of experiences with colleagues as integral. 

2. Perceived ease of use 

2a. Need for orientation to the digital technology

Orientation to the technology was highlighted as a key factor that would facilitate the ease of use of the blended learning

implementation package. Conversely, some participants expressed fear about using a tablet for training without proper

orientation due to not being well acquainted with the technology. To this end, participants suggested that they needed

orientation on the use of the tablet as well as the applications that would be used during the training since technological

skills varied across participants.   

2b. Accessibility of devices 

Equipment access was a significant factor influencing perceived ease of use. Participants typically did not have personal

tablets and assumed a tablet would be provided. Participants had several questions regarding the availability of the tablets

within  their  facility,  such  as  the  duration  when  they  would  be  available  and  whether  they  would  be  assigned  to

individuals or  the facility.  In  addition,  participants  identified tablet  storage,  tablets  running out  of  power,  and poor

network connectivity as key challenges that would affect tablet access. Participants feared that that the tablets were at risk

of being lost at the facility, thus having appropriate tablet storage measures was suggested. Further, participants were

concerned that in seasons with frequent power black-outs, they would have challenges to charge the tablets if they ran out

of power. Some participants stated that poor mobile network connectivity in some facilities could affect their ability to

complete a tablet-based training.   

2c. Communication around training schedules 

Participants emphasized the need for open communication regarding training arrangements. They noted that training

attendance can evoke envy among colleagues. To address this, participants suggested ensuring prior communication to all

healthcare workers about the selection process and purpose of training, especially for tablet training, to minimize work

disruption and misunderstandings. 

2d. Support for logistical arrangements 

Time and location for both portions of the training were highlighted as key logistical considerations that would drive ease
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of use. Most participants considered having digital training at their place of work or a nearby location acceptable. They

also were open to having portions of the training over the weekend or during workdays, with pros and cons for each of

these different locations and times. Weekend training was considered desirable by some as it would not disrupt work

schedules, but others noted it  infringed on their personal commitments. Some participants explained that having the

training on-site involved less effort for travel and would not disrupt the work schedule at the facility. However, to some

individuals having the training offsite was important because it created a mindset of higher excitement, motivation, and

sense of purpose for participants. They also noted that participants in offsite training would experience fewer distractions

than a work environment, allowing participants to fully focus on the training content. 

2e. Monetary compensation

Provision of a training allowance (i.e. monetary compensation) was noted as a contributor to ease of use of a blended

training.  The norm in  the  Malawian  context  is  to  receive  an  allowance  to  cover  accommodation  and  meals  when

attending a centralized face-to-face training. Participants were asked to share their views regarding such allowances

under a decentralized blended learning approach. The general perception was that they would still expect to receive an

allowance. In fact, some participants indicated that they preferred offsite trainings, specifically because of the certainty of

an allowance. They described how allowances act as a motivating factor that allows people to focus on training content

and apply what they learn. In addition, allowances were perceived as important because they support the basic expenses

for their household needs without detracting from their family’s financial commitments while they were in the training.

Participants preferred to receive a monetary allowance, rather than meals and accommodation, because it provided them

with the possibility to save some of the money for other purposes. Participants voiced a desire for allowances to be

disbursed equally across organization type, distance travelled, and rank. Although most participants noted allowances as

important, many emphasized that this was not their sole ore even primary motivation for training.
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Table 1. Illustrative quotations

External Factors Explanation Quote 
1. Perceived usefulness
a. Opportunity  for  self-

guided learning
Able to learn better. …. because I will be doing the things

myself,  I  will  be  able  to  understand
unlike having someone read to me or
stand in front and say that this is this.
P. 8021

Able to review the training content
at their own pace

You  can  repeat  at  your  own  time
where you do not understand. P.8007 

b.  Opportunity for
interaction 

 

Ability  to  ask  questions  and  seek
clarifications. 

….the  tablet  cannot  respond  to
questions that  one may have  as  you
do when you have a facilitator. P.8003

…. with the face-to-face portion if you
have other questions maybe of which
you failed to  ask the tablet,  … then
you  will  ask  the  facilitator  and  he
will. P.8024.

Ability  to  practice  and  receive
feedback.

… face to face, gives us … a chance
to be practicing and see which areas
we are doing well and areas in which
we are lacking and help one another
while we are together. P. 8013

Interacting with others …… it means we will be able to meet
people from different facilities and we
will  be  able  to  share  experiences.
P.8006

2. Perceived ease of use
a. Need  for  orientation  to

the digital technology. 
Need  for  orientation  on  use  of
tablet.  

There can be some people who have
never  used  a  tablet  and  before  the
training, they should be asked; “have
you ever used a tablet?” If the answer
is “no”, they should be taught how to
use the tablet. P. 8011

b. Accessibility to 
the digital services 

Questions  and  concerns  regarding
tablet availability  

….if  there  would  be  a  number  of
people with few tablets that will be a
‘challenge’ since you will be waiting
for your friends to finish then wait for
another one P. 8023.

…if the networks are malfunctioning,
it  will  definitely  affect  your  work.
P8012

Technical  issues  affecting  usage
and safety  that  could  affect  tablet
access.

…okay maybe at  the time when you
are  using  it  [tablet]  (…) maybe has
run out of power or maybe that thing
has a technical fault, P.8007

….the tablet can get lost or maybe it
fell down and it has broken. P. 8009
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External Factors Explanation Quote 

c. Communicatio
n  around
training
schedules 

Engaging  in  open  communication
about why certain individuals have
been  selected  to  attend  tablet
training.  

People can have thoughts if they can
be seeing you working on a tablet and
if  the  supervisor  did  not  say  that
[name of participant] will be working
on a tablet on this day. Your friends
can think that you are just playing but
if  the  supervisor  can  tell  them  they
can know what is going on. P.8004
                                                

d. Logistical
arrangements 

Location  –  Preference  for  the
training location 

I  would  love  if  the  training  can  be
conducted in my catchment area and
the other people would also want the
training  to  be  conducted  in  their
catchment area. So, my opinion is that
the training should be conducted at a
convenient  venue  for  most  of  the
participants. P.8006 

….Just  because’ maybe ‘you  are  far
from’ your home,  ‘you feel’ that  you
are at a training….  P. 8007

Time  –  perception  of  having  the
training over the weekend.  

So, if the training has happened on a
weekend,  there’s  no  problem,  it  is
your free time P. 8012

…we like using the weekend to…focus
on our own things for our lives yeah
so  maybe  many  people  would  be
affected if the training is done during
the weekend. P. 8007

e.  Monetary
compensation

Need for allowance. On the  allowances  I  can  say  that  it
would be good if we are given a little
something so that we can be assisted.
P8019

…an  allowance  is  an  allowance.  It
needs to be there. P.8022

Allowances  motivate  participants
to concentrate. 

…this motivates people and even the
concentration  during  the  training  is
not compromised. P. 8006

The benefit of receiving allowances is
that the money helps you to care for
yourself  while  you  are  doing  the
training, it can also help your family
at the time when you are away from
the family. It will help you to focus on
the trainings and your home will not
be  disturbed  due  to  lack  of  money.
P.8003

Need  for  equity  when  giving
allowances. 

…  So,  the  one  working  in  NGO,
because the training is hosted by the
NGO,  they  only  receive  dinner
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External Factors Explanation Quote 
allowance  while  those  from
government  they  receive  dinner  and
daily  subsistence  allowance  [DSA].
P.8005.

Compensation  is  not  the  sole
motivation 

I  am  not  very  concerned  about  the
allowances because they just motivate
us  with  the  allowances….  what  is
paramount is the new knowledge that
that we gain from the training. P.8002

Discussion 

This study explored the anticipated acceptability of blended learning among lay health care workers in Malawi. Interest

in  self-guided learning was a key factor underlying perceived usefulness in digital learning. The desire for interaction

was an important consideration for in-person learning. With respect to ease of use, blended learning could be facilitated

through  orientation,  accessibility  of  digital  devices,  communication,  and  consideration  of  training  logistics  and

compensation.

To our knowledge, this study is among the first to examine perceived acceptability of a blended learning implementation

package within the context of in-service training among lay health care workers in LMIC. Our study suggests that the use

of technology could be acceptable among HCWs in this setting despite low digital literacy. The study revealed positive

perspectives from HCWs on the use of the digital component as it would allow participants to learn the training content

better at their own time, place, and pace. Consistently, studies that have used digital technology in tertiary education

throughout health professions have reported positive perspectives,  [29-31] due largely to the ability to review content

[16]. 

Our findings support previous findings that suggest learners do not want to completely forego human interactions, which

they perceive enhance learning [16, 17, 32-34]. While most participants welcomed the idea of digital ICT training, the

lack of interaction was highlighted as a major hindrance to the use of technology alone. Hence, participants preferred to

also have a face-to-face portion to resolve their unanswered questions and allow them to practice new skills. The desire

for  face-to-face encounters  has  also been  highlighted in  clinical  training programs  [29,  35]. These  findings around

interest in both modalities reinforce the value of blended approaches [36] in which participants experience the flexibility
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of digital self-training and engagement and interactivity in face-to-face sessions. [37] We incorporated these findings into

our package by having a set of digital modules focused on reviewing content, followed by face-to-face modules focused

on practicing and receiving feedback. 

Orientation was perceived as is a key factor to facilitate the ease of use of digital technologies, such as tablets in this

setting. Participants came from a setting with low technological literacy. According to the World Bank, mobile phone

penetration in Malawi was at only at 60% in 2021, suggesting that digital skills are not as ubiquitous as they are in other

settings. Therefore, for a blended learning implementation package to be successful, participants need basic navigation

skills prior to initiation [14]. We incorporated these findings into our package by building the capacity of site supervisors

to use and explain the training prior to rolling it out. 

Participants had different preferences regarding the time and location of the training, but they unanimously agreed on the

desire for allowances, even with this new training modality. Additionally, there was consensus around the importance of

equity when distributing allowances. Allowances were felt to serve as motivating factors that allow participants to focus

on training content. Such allowances are often provided to motivate participants  [38-40]. However, one appeal of the

blended learning approach is its potential to expand the skill set of HCWs in a more economical and less disruptive

manner. By offering tablet-based training at or near their workplace, HCWs spend less time away from their other duties,

and the daily allowances could be reduced if no lodging or transportation expenses were incurred. Our study team took

these findings under consideration in the development of a blended learning package that  is  now being tested in a

randomized trial. Specifically, we decided to provide a small allowance to compensate for participants’ time.

Our study has several  limitations and next steps.  The study was conducted before HCWs were exposed to blended

learning and evaluated anticipated perceptions; actual perceptions may differ. This is something we will evaluate when

we implement our trial. Additionally, the study was conducted in a few facilities in two districts and perceptions may

differ in other settings. However, we sampled from a broad range of districts and facility types and achieved saturation. 

In summary, our formative study showed that a blended learning implementation package may be an acceptable method

of training HCWs in the Malawian setting if programme developers attend to contextual factors that affect perceived

usefulness and ease of use. 
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