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Abstract: The ASIC [adaptation, standardisation, integration and compliance] framework was developed to set the standard for the
use of innovations and technologies in medical education. There is a need to develop frameworks and reference guides for educational
technologies [EdTechs] and innovations, noting that EdTechs are becoming increasingly important to the delivery of medical
education. The ASIC framework as previously published presents four major tenets including: adaptation, standardisation, integration
and compliance. The operational matrix is now developed and presented in this article. Each tenet of the ASIC framework has key
requirements or questions that the user of an EdTech or educational innovation should address. Each question represents a key
requirement to be satisfied by the user of the EdTech to satisfy the ASIC tenets. Each question is also equally weighted as every other
one. The matrix has 12 key questions, representing 12 key requirements. The results measurement can either be a fraction of 12 or a
percentage. As a requirement, the minimum score under each category is 2 out of 3; ideally, optimisation of an educational innovation
or technology requires that all boxes are checked in the affirmative. However, a minimum of 2 out of 3 in every category would
indicate a minimum score or threshold. This effort is in line with previous and ongoing efforts to ensure that educational technologies
and innovation that are deployed to deliver medical education are adapted for optimal performance, standardised for the use of
training, integrated into the medical education delivery system, and compliant with professional, institutional, and regulatory
standards.
Keywords: innovation, technology, medical education, ASIC, framework, operational matrix, adaptation, standardisation, integration,
compliance

Introduction
The ASIC framework was recently published, as a framework that can help to optimize the introduction and use of
innovations and educational technology in the delivery of medical education.1 A major consideration that warranted the
development of the framework is the fact that innovations and educational technologies are becoming increasingly
important and integral the delivery of medical education, especially Anatomy.2–6 For example, functional and clinical
anatomy requires extensive exploration of the human body including its systems and their functions, hence, EdTechs in
certain instances have been able to combine quality digital representation of the human body with simulations of
functional phenomena, structural aberrations and procedures of interventions. Furthermore, EdTechs and educational
innovations are becoming more diverse while the degrees of sophistication of the innovations and technologies have also
increased; a situation that could become increasingly complex or even complicated. Consequently, the types of innova-
tions and technologies that are being used could vary greatly from place to place. In addition, the manner in which such
innovations and technologies are being used could also greatly vary based on a number of factors that might include
educators and stakeholders’ interests in technology, and the prevalent teaching and learning culture.7 Other influencing
factors could include the type of curriculum being operationalized, the time allocated to the use of technology,
acceptability of technology by learners, educators and other stakeholders within educational systems, the main regulatory
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policies that help to oversee the delivery of medical education, institutional policies and practices as well as any other
factor that could influence the use of innovations and technology at a particular point in time.

Another factor that has been identified might include economic factors such as the capacity to procure quality
resources and to provide adequate infrastructural support that will serve as innovations and educational technologies.8

Beyond just the training, it has been previously reported that inequalities and inequities might limit the benefits of
technological innovation in the healthcare systems.9 These realities might therefore imply that well-resourced institutions
might have greater capacity to procure quality EdTechs and resources as well as the ability to train the users and equip
them with adequate skills. Under resourced institutions on the other hand might not have such capacities. This explains
why there might be a link between innovative technologies and social inequalities in health.10 Another major considera-
tion is the state of the tech culture in an institution, and this often has to do with the level of appreciation for technology
that the key stakeholders in the institution might have. This, for example, can influence their decisions and positions on
the extent of the use of innovative approaches and technologies to support or deliver medical education. Paradigm could
also play vital roles. For example, the older generation of educators might not have come to fully appreciate the
significance of technology, not just to support the delivery of medical education currently, but the roles that such
innovations and technologies might play in the future, and the need to prepare for such a future by integrating a tech
culture into medical education and other aspects of education in general.

With all these considerations in mind as highlighted above, it is apparent that efforts should be invested into not just
the acquisition of technologies or development of such technologies but to deploy such technologies and innovations in
manners that will be optimally beneficial to learners and trainees. The ASIC framework was therefore designed and
developed to serve such a purpose [Figure 1]. It is arguably the known foremost framework serving such purposes
currently. It is believed that this framework could help to properly introduce innovations and medical education
technologies into existing structures while at the same time it could help users of technology to ensure a structured
approach to deploying technology in almost any context. The four key tenets of the framework include: Adaptation,
Standardization, Integration, and Compliance. In the original publication of the ASIC framework, each of the tenets was
broken down with explanations provided regarding what should be achieved to address each of these key tenets.1 In this
particular effort, an operational matrix is being designed and developed to help users of the ASIC framework to
operationalise the use of the framework while deploying innovations and educational technologies. It also helps to

Figure 1 ASIC Simplified- the ASIC [Adaptation, Standardisation, Integration, and Compliance] framework linked to learning domains [Knowledge, Skill, Attitude] and
curricular compliance [C]; the centre of integration, I, is always the context and space of learning such as the classroom, laboratory, simulation facilitates, hospital ward, the
community.
Abbreviations: ASIC, Adaptation, Standardisation, Integration, Compliance; I, Integration Context or Setting eg Classroom, Laboratory, Simulation Facility etc; KSA,
Knowledge, Skill, Attitude.
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measure the level of performance or potential performance of such technologies, hence, measuring the degree of success
deployment and consequently, optimisation of innovations and educational technologies.

The ASIC Framework Operational Matrix [Figure 2]
The ASIC Framework could help to optimise the use of an educational technology or innovation. It demands that the key
competences [C] that an EdTech or innovation helps to achieve should be clearly identified. It further requires that these
competences should be linked to learning in one or more basic domains ie KSA- Knowledge, Skill, Attitude. The
practical use of this framework could be highlighted as follows:

1. Use the framework for the justification of a technology or innovation to deliver medical education.
2. Identify key competences to accomplish.
3. Set up integrating centre and deliver optimally.
4. Identify, accomplish, and measure learning in the 1–3 basic domains.

The matrix helps to operationalise the framework. The framework has specific questions that address the key considera-
tions that underscore how effectively an educational technology or innovation is being deployed [or planned] to support
teaching and training. Each ASIC tenet has three key questions associated with it, and to which the user of the framework
can respond Yes/No. A yes earns a full score of 1 for each question and a No is scored a 0. To help the user, each question
has a prompt. There are 12 prompts altogether. The framework can be used manually on paper or digitally. In the paper
version [as published in this article], the user can look up the prompt in order to be sure of which response to provide,
hence ensuring the accuracy of responses. In the digital version [yet to be published], the user can simply click on the
prompt [P] to bring up the prompts. Also, the scores are automatically recorded and presented via a dynamic digital

Figure 2 ASIC Framework Operational Matrix. ASIC Framework Operational Matrix has specific considerations under the four tenets of ASIC. Each of the tenets has 3
questions that validate it [eg A1= Adaptation-related question 1; C3= Compliance-related question 3]. The user is required to confirm each consideration [Yes] or decline
[No]. Each response has an attached value. Each consideration under each ASIC tenet is coded and a specific score is allocated to it. Practically, there are overall 12
considerations that serve as the overall indicators of the operational performance level of an educational innovation or technology based on the ASIC Framework. The final
outcome can be presented simply as a whole number and measured as a fraction of 12, eg 10/12. Alternatively, the score can be computed as a percentage to provide a more
practical proportional representation of operational performance.
Abbreviations: A, Adaptation; S, Standardisation; I, Integration; C, Compliance; P, Prompt.
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interface in the digital version [Figure 3]; whereas in the manual/paper version, the user is required to manually record
the score and compute the final score manually. Also, a worksheet [Figure 4] is prepared for planning/evaluation
purposes. To use the worksheet, the user(s), who might be a faculty member or members of an academic committee,
might simply work with the worksheet. Using the prompts as a guide, the worksheet is used to reflect, formulate, and
provide specific responses to the requirement under each ASIC tenet. Ability to provide answers to all the requirements
would be an indication of optimal deployment of a specific technology or innovation. It should be noted that this provides
measurements as such for each technology, not an entire educational system set-up.

Prompts
A- Adaptation
A1: Do you have time allocated for the use of this technology on your syllabus and/or timetable?

A1 [Alternative]: Did you plan and weighed appropriately the duration of use of the technology?
A2: Can you indicate at least 1 objective that this technology helps you to achieve in connection with your session

and/or programme objective?

Figure 3 ASIC Framework Matrix digital result interface. This serves the purpose of a dynamic interface to present the measurements of the matrix in a way that practically
helps to appreciate the potential performance of the educational technology or innovations being considered.
Abbreviations: A, Adaptation; S, Standardisation; I, Integration; C, Compliance.
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A3: Can you indicate at least 1 learning outcome that this technology helps you to achieve in connection with your
programme objective and/or competency?

S- Standardisation
S1: Is there time allocation or unit allocation for the use of the technology in your curriculum?

S2: Do you have a standard and consistent way of using this technology in alignment with course objectives/Do you
have a protocol for the use of this technology?

S3: Is your use of this educational technology/ innovation aligned with any specific pedagogy or a learning theory [eg
Medical simulation, digital dissection, case based collaborative learning | Constructivism, Connectivism etc.]?

I- Integration
I1: Did you formulate objectives for the use of the technology?

Figure 4 ASIC Framework Matrix Worksheet. A worksheet that could help to assess, measure, and document the optimization of medical education technologies and
innovations through the operationalization of the ASIC Framework. Using the prompts under each ASIC tenet, educator or institution can reflect and provide concise and
concrete answer to each question/requirement.
Abbreviations: A, Adaptation; S, Standardisation; I, Integration; C, Compliance.
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I3: Can you identify at least 1 competency in each KSA domain that the use of the technology for your programme
[not just course] can help to achieve?

I3: Is the use of the technology in your course/session specifically assessed ie included in the formative or summative
assessments?

C- Compliance
C1: Is your use of this technology supported by at least 1 specific policy in your institution as a marker of institutional
compliance?

C2: Is your use of this technology supported by at least 1 specific policy by your programme regulator as a marker of
regulatory compliance [P]

C3: Is your use of this technology supported by the teaching-learning culture of your programme/institution as a
marker of cultural compliance [P]

In the digitised version of the matrix [which is being developed as a software], each response to the consideration,
under an ASIC tenet is calculated and the total is presented as a percentage which is an indication of the operational
performance of technology. Another feature of the digitalized version of the matrix is the presentation of the matrix
measurements in a graphical form that shows scores per matrix, colour codes each tenet based on performance and
presents the overall performance on a colour coded scale bar. This is to give a visual representation of the performance of
the innovation of educational technology being measured based on the ASIC Framework. In addition, a failure in any
aspect of the tenet is coloured red. The overall measure is presented and accompanied with a comment that could also
flag any aspect that requires further consideration to enhance performance. Very importantly, a red colour in an ASIC
aspect would mean that the tool is failing under the specific ASIC tenets and as a rule of the thumb, the tool is failing
operationality test. The solution is to make corrections to the problem[s] and reuse the matrix again.

Guiding Rules
1. Optimal performance requires an average of a score of 2.5–3 across all ASIC aspects.
2. Minimal score of 2 is required in all ASIC aspect.
3. Score measures potential of operationality; which is achieved when the innovation or technology in question is

optimally used as indicated.
4. Measurement failure, under any of the ASIC tenets/area would mean poor operationality and performance

measurements, even with a good overall score; consequently, the area of failure should be addressed until a
“pass” score is attained in the category.

5. The pass score for an ASIC tenet is 2/3 or 0.7.
6. The overall pass score is 2/3 or ~70%; as an average score across all ASIC areas.

ASIC Framework Matrix Worksheet- Based on the Matrix Prompts
The worksheet serves as an extended version of the operationalizing matrix which could help to assess, measure, and
document the optimization of medical education technologies and innovations through the operationalization of the ASIC
Framework further extensively. In this instance, the worksheet can help individual medical educators, medical education
planning or reform committees and other institutional departments to measure how valuable educational technologies and
innovations could be to the delivery of medical education. It could serve both an immediate measurement tool as well as
a tool for reflective practice in the context of using medical education technologies and innovations.

Guide for the Use of the ASIC Framework Matrix Worksheet
1. Consider each ASIC Framework tenet
2. Read each prompt under each ASIC tenet
3. Reflect on the answer to each prompt and formulate a concise and accurate response
4. Record the response against the ASIC Tenet number eg AP1
5. If able to provide a response; a score of 1 [one] allocated
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6. If no answer is applicable; a score of 0 [zero] is recorded
7. For any question with a score of 0 [as in no. 6 above]; record this ASIC tenet number as a “requirement to fulfil

[RF]” during a next review. This is important to improvement and evaluation.

Moving Forward
There is continuous effort to conduct usability texts with this framework, particularly under various curricular types of
model and educational context and cultures. This would be a way to ensure that the ASIC instruments would adequately
meet the need of stakeholders in the medical education and training institutions including students and trainees,
educators, and academic leaders. There is always a need to put to test new and emerging educational innovations and
innovative approaches to teaching and training;11 so also, the frameworks and other validation and evaluation tools.
Efforts such as this should continue as there is a need for significant investment in research and product development to
support the development and the integration of technologies into medical education and healthcare. The need to build
human capacity in the relevant sectors to these effects have been previously highlighted.12

It is equally important to highlight the benefits of standardizing the use of EdTechs and innovations to support
medical education to students, trainees and learners. Clearly, consistency and methodical deployment of EdTechs and
innovation would help to ensure standard practices about the use of such technologies and innovations. Medical
education is clearly highly regimented, structured, and standardized, hence, applying these same principles to the use
of EdTechs and innovations is equally an important consideration. Consequently, a way to ensure that such best practices
are enshrined into the culture of training and learning in medical and allied health institutions is to provide a framework
such as the ASIC Framework as well as complementary implementation tool such as its operational matrix to implement
such standard and best practices.

It would be important to further advocate for more integral roles of educators in the conception of ideas, design,
development, and the deployment strategies to ensure optimal use of educational technologies and innovations. There is a
lot more that educators can do in this regard. It is also vital to appreciate the fact that innovations and technologies are
becoming increasingly important to the delivery of health services and advancements through research and education.
One thing that needs to be emphasised along these lines of development is the need to promote and enshrine a culture of
technology use and innovativeness in the systems and institutions that train medical and health workers. Technology,
rather than being seen as an optional and complementary tool should be considered an integral tool for cutting edge
research and service delivery. Considering these realities, development of tools and instruments, such as the ASIC
Framework and its operational matrix [Figure 2] as well as other strategies to adapt, integrate, standardise, and ensure the
best use of innovations and technology in compliance with standard and best practices would significantly contribute to
this effort. There is definitely a need to train more tech competent and compliant physicians.13,14 This must start with the
educators and medical education stakeholders. There is a need to ensure a tech-supportive culture. Artificial intelligence
is currently deployed and promoted in several fields of endeavours because of its immense potentials to shape the ways of
life in the nearest future- in all walks of life. Unfortunately, the health care system is yet to adequately grasp this reality
and to appreciate the potentials of certain technologies and innovations such as artificial intelligence or AI.15–18 This is
just one of the several instances whereby a tech-supported medical education system could be revolutionary. It is a way
of preparing for the future of healthcare service delivery.

Conclusion
The ASIC framework operational matrix is hereby developed for optimising the use of educational technologies
[EdTechs] and innovations in medical education.

This is to ensure that educational technologies and innovation are deployed to deliver medical education in line with
identified standards such that they are adapted for optimal performance, standardised for the use of training, integrated
into the medical education delivery system, and compliant with professional, institutional, and regulatory standards.
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