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Abstract

Extensive resources are expended attempting to change clinical practice; however, determining the effects of these in-
terventions can be challenging. Traditionally, frameworks to examine the impact of educational interventions have been 
hierarchical in their approach. In this article, existing frameworks to examine medical education initiatives are reviewed 
and a novel ‘7Is framework’ discussed. This framework contains seven linearly sequenced domains: interaction, interface, 
instruction, ideation, integration, implementation, and improvement. The 7Is framework enables the conceptualization 
of the various effects of an intervention, promoting the development of a set of valid and specific outcome measures, ul-
timately leading to more robust evaluation.
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INTRODUCTION

Medical professionals are always learning, whether in a for-
mal sense via continuing medical education (CME) or as a re-
sult of their regular interaction with clinical cases [1-3]. The 
variable of ongoing informal learning can be a confounding 
factor that complicates determining the effectiveness of CME 
because it is difficult to control for in statistical analysis. De-
spite this, frameworks through which to explore the impact of 
educational interventions exist and are consistently being de-
veloped and refined. In this review article, I would like to pro-
pose a model of learning evaluation named the ‘7Is frame-
work’ based on a new paradigm of evaluation using a linear 
approach rather than a vertical or hierarchical approach. This 
framework was developed on the basis of the recommenda-
tions identified from a literature review. Using the new para-
digm to better understand the learning process and to inform 

educational interventions may enable better management of 
patients by physicians.

MODELS OF LEARNING EVALUATION

A frequently cited model of learning evaluation is that de-
veloped by Kirkpatrick [4-6]. The model, a four-stage approach 
to evaluation, was originally developed for business training 
directors. It comprises a hierarchy described in Table 1, start-
ing with ‘reaction’ and progressing through ‘learning’, ‘behav-
iour’, and ‘results’. Kirkpatrick himself did not originally use 
the term ‘levels’ although links between levels are supported 
by Cook and West [7] as a means to understanding the bridge 
between the original intervention and the overall outcome 
(Fig. 1).

The use of the levels concept implies that the Kirkpatrick 
framework is about a product, that is, the aspect of a particu-
lar learning outcome of greatest interest, rather than a process, 
which would be the quality of the instruction needed to achieve 
that outcome [8]. Conceptual frameworks are often built on 
previous theories and revisions of original models. One of the 
most commonly cited variations of the Kirkpatrick approach 
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Table 1. The original domains of Kirkpatrick

Level Domain Detail

1 Reaction How well did the participants like the training?
2 Learning What facts and knowledge were gained from the training?
3 Behaviour Was the learning from the training utilised in the workplace?
4 Results Did the training produce the overall intended benefits to the 

organisation?

Table 2. Modification of Kirkpatrick’s domains by Barr et al.

Level Kirkpatrick’s domain Barr’s modification

1 Reaction No change
2 Learning 2a: Modification of attitudes/perceptions

2b: Acquisition of knowledge/skills
3 Behaviour No change
4 Results 4a: Change in organisational practice

4b: Benefits to patients/clients

Adapted from Barr et al. Evaluations of interprofessional education: a United 
Kingdom review for health and social care [Internet]. London: Centre for the 
Advancement of Interprofessional Education; 2000 [cited 2015 Apr 24]. Avail-
able from: http://caipe.org.uk/silo/files/evaluations-of-interprofessional-educa-
tion.pdf [9].

Fig. 1. The bridge of levels from reaction to results. This shows the pro-
cess of understanding as the ‘bridge’ between the original intervention 
and the overall outcome [7]. Diagram was drawn by Damian Roland 
based on licence-free clip art.
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was suggested by Barr et al. [9]. In a review of inter-profession-
al education, subtypes of levels 2 and 4 of the Kirkpatrick frame-
work were added (Table 2). This approach added more detail 
to the levels and provided researchers with a focused area of 
study. Although this approach is pragmatic, it has not been 
validated by either the original paper or subsequent work. The 
Best Evidence in Medical Education group [10,11] follows this 
framework; however, no formal study has compared a tradi-
tional Kirkpatrick level 2 with Barr’s version.

Another approach has been to focus purely on the learner, 
that is, the health care professionals themselves. Acknowledg-
ing Kirkpatrick as a source, Belfield et al. [12] proposed a five-
level hierarchy: healthcare outcomes; healthcare professionals’ 
behaviour, performance or practice; learning or knowledge; 
reaction or satisfaction of participants; and participation or 
completion. Belfield et al. [12] highlighted the difficulty of 
outcomes-based research in a medical education setting, in 
particular, the problem that patient outcomes may only be-
come apparent over a protracted period of time due to the 
time needed for the learner to acquire and implement new 
skills. They emphasised that levels of effectiveness, the out-
come measures used, should be clearly reported and justified 

in study reports. This is of relevance to the utilization of Kirk-
patrick, as much terminology in medical education such as 
‘appraisal,’ ‘assessment,’ ‘evaluation,’ and ‘competency’ may car-
ry different meanings across disciplines and specialties [12]. 
This lack of terminology standardization may mean that de-
spite the fact that an evaluative framework such as Kirkpatrick’s 
is in place, the measures or metrics used to assess outcomes in 
each of the domains may not be reliable between, and even 
within, studies.

A model based on Kirkpatrick’s framework but also incor-
porating theories specific to medical education has been de-
vised by Moore et al. [13] (Table 3). They clearly point out that 
their approach is a conceptual framework rather than a fully 
validated model. The incorporation of Miller’s pyramid [14], a 
theoretical approach to learning in which the learners move 
from ‘knows’ and ‘knows how’ to ‘shows how’ and ‘does’ is 
synergistic with the learning and performance domains. Simi-
lar to the approach adopted by Barr et al. [9], the essential Kirk-
patrick framework is not changed but the detail provided at 
each level is greatly expanded. Again, although not directly 
validated, this approach has received endorsement by the Roy-
al College of Physicians and Surgeons of Canada [15,16], where 
the knowledge and behaviour domains are separated into self-
reported and observed elements.

Ultimately, in all the models discussed above, the hierarchal 
nature of the Kirkpatrick levels is present, and the flow from 
reaction to the intervention, followed by learning and imple-
mentation into behaviour and then a translation into patient 
benefit is still present. Given the specific lack of validation of 
these models, it is difficult to know whether they are enhanced 
versions of the Kirkpatrick model with tighter definitions of 
the domains or novel concepts in their own right. In an attempt 
to avoid the hierarchical structure inherent in Kirkpatrick’s 
framework, Hakkennes and Green [17] used five categories in 
no particular order to measure three separate outcome do-
mains (Table 4). The Hakkennes model provides clear met-
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Table 3. Moore’s expanded outcomes framework

O�riginal (expanded) CME 
framework

Miller’s 
framework

Description Source of data

Participation (level 1) The number of physicians and others who participated in the  
CME activity

Attendance records

Satisfaction (level 2) The degree to which the expectations of the participants about  
the setting and delivery of the CME activity were met

Questionnaires completed by attendees after a 
CME activity

Learning (declarative  
knowledge level 3a)

Knows The degree to which participants state what the CME activity  
intended them to know

Objective: pre- and post-tests of knowledge
Subjective: self-report of knowledge gain

Learning (procedural  
knowledge level 3b)

Knows how The degree to which participants state how to do what the CME  
activity intended them to know how to do

Objective: pre- and post-tests of knowledge
Subjective: self-report of knowledge gain

Learning (competence  
level 4)

Shows how The degree to which participants show in an educational setting 
how to do what the CME activity intended them to be able to do

Objective: observation in educational setting
Subjective: self-report of competence; intention to 

change
Performance (level 5) Does The degree to which participants do what the CME activity  

intended them to be able to do in their practices
Objective: observation of performance in patient 

care setting; patient charts; administrative  
databases

Subjective: self-report of performance
Patient health (level 6) The degree to which the health status of patients improves  

due to changes in the practice behaviour of participants
Objective: health status measures recorded in pa-

tient charts or administrative databases
Subjective: patient self-report of health status

Community health (level 7) The degree to which the health status of a community of patients 
changes due to changes in the practice behaviour of participants

Objective: epidemiological data and reports
Subjective: community self-report

Reproduced from Moore et al. J Contin Educ Health Prof. 2009;29:1-15, with permission of Wiley [13].
CME, continuing medical education.

Table 4. Hakkennes’ domains of evaluation

Domains Categories

Patient Measurements of actual change in health status of the patient, i.e., pain, depression, mortality, and quality of life (A1)
Surrogate measures of A1, i.e., patient compliance, length of stay, and patient attitudes (A2)

Health practitioner Measurements of actual change in health practice, i.e., compliance with guidelines, changes in prescribing rates (B1)
Surrogate measures of B1, such as health practitioner knowledge and attitudes (B2)

Organisational or process level Measurements of change in the health system (i.e., waiting lists), change in policy, costs, and usability and/or extent of the 
 intervention (C)

Data from Hakkennes S, Green S. Implement Sci. 2006;1:29 [17].

rics, with examples, in which to measure the effectiveness of 
the intervention. Uniquely to this model, the concept of actual 
versus surrogate measures is utilized. The Kirkpatrick model 
allows the end-user to decide the outcome measure at each 
particular level. Hakkennes and Green [17] provide a frame-
work for strengthening validity by differentiating between ac-
tual or gold-standard outcomes and those that are perceived 
or potentially confounded.

Increasing the level of detail in each domain or level raises a 
challenge to the epistemological approach used by developers 
of outcomes-based systems. In the business-oriented model 
put forward by Kirkpatrick, a clear connection between learn-
ing and outcome is inherent in the structure, despite the ab-
sence of objective descriptors of each level. Conversely, the in-
creasing detail provided by Hakkennes and Green [17] implies 
a more dissociated structure where information must be col-

lated and analysed at each level. These approaches represent 
complex methodological debates and form part of a likely spec-
trum in paradigms for evaluating medical interventions. On 
one side is a discrete hierarchal approach, as demonstrated by 
Lemmens et al. [18], who describe an evaluation model for de
termining the effectiveness of disease management programs. 
This model has a sequence of knowledge acquisition, leading 
to behaviour intention and then change—ultimately leading 
to improved clinical outcomes. A case study supports their 
proposition with neither Kirkpatrick nor Barr cited as sources 
or alternatives to this evaluative approach. On the other side 
of the spectrum is a less prescribed approach espoused by Yard-
ley and Dornan [19] in which the researcher assesses the com-
plexity of the outcomes and applies an appropriate framework 
dependent on the processes that may occur from intervention 
to outcome (Fig. 2).
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Fig. 2. The range of epistemological approaches to evaluation. The re-
searcher assesses the complexity of the outcomes and applies an appro-
priate framework dependent on the processes that may occur from in-
tervention to outcome [19].  Diagram was drawn by Damian Roland. 
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Fig. 3. The hierarchal nature of the Kirkpatrick evaluation framework 
where level-four outcomes are of greater importance than those of level 
one [21]. Diagram was drawn by Damian Roland.
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However as Yardley and Dornan [19] argues, it is important 
to ask not, “Did a specific outcome occur?” but “What were 
the outcomes of this intervention?” as the latter may aid in the 
determination of the underlying cause of the outcomes. In this 
respect, the Kirkpatrick level-based approach does aid reasons 
for success or failure of a particular project to be elucidated. 
For example, in a large study of the effect of an evidence-based 
care model to aid management of the febrile child, a number 
of quality measures, including laboratory testing, admission 
rates, length of stay and costs, demonstrated significant im-
provements [20]. However, as there was no evaluation of indi-
vidual performance, it is difficult to know whether it was the 
processes in place that resulted in change or learning at an in-
dividual level. This may have consequences for implementa-
tion at other sites and makes it difficult to determine the most 
influential shifts in practice that will require validation in fu-
ture studies.

PROBLEMS WITH KIRKPATRICK’S DESIGN

Commentaries on concerns with Kirkpatrick’s design pre-
dominantly relate to industries outside of health care. Bates 
[21] raised three concerns with the Kirkpatrick approach: It is 
an incomplete model, there is an unproven assumption of cau-
sality, and the higher outcome levels do not necessarily imply 
higher levels of information. Despite Kirkpatrick not initially 
using the term “level” himself, his design implicitly suggests 
that level-four outcomes are of greater importance than those 
of level one (Fig. 3). The hierarchy of organizational outcomes, 
or return on investment, having more ‘value’ than initial par-
ticipant reactions has been challenged in the business com-
munity for some time [22]. Despite Kirkpatrick believing, in 

respect of evaluating level two (knowledge change), that “No 
change in behaviour can be expected unless one or more of 
these learning objectives have been accomplished” [6], research 
in the business sector has failed to confirm the hierarchical re-
lationship the Kirkpatrick model suggests [23,24]. These con-
cerns surrounding the Kirkpatrick model have introduced 
uncertainty in the medical education academic community. 
In 2012, Yardley and Dornan published a systematic analysis 
of the use of Kirkpatrick in the context of medical education. 
The work analysed articles utilising a Kirkpatrick evaluative 
approach and also used a case-control journal review to deter-
mine methodologies the Kirkpatrick system may miss [19]. 
They also identified a collection of commentaries highlighting 
how the very hierarchical nature of Kirkpatrick could bias the 
outcomes the evaluation was aiming to examine. Alliger et al. 
[23] and Abernathy [25] have previously argued from a busi-
ness perspective that the very notion of levels of evaluation in-
fluences the academic approach the evaluator may take. Yard-
ley and Dornan [19] suggested that medical education is a much 
more complex system than business, as the stakeholders in-
clude patients and doctors but also the patients’ families, the 
health systems and the communities around the health systems.

A NEW CONCEPTUAL MODEL FOR EVALUATION

The model put forward by Kirkpatrick has not gained uni-
versal traction throughout the academic medical educational 
community. Yardley and Dornan [19] felt that following Kirk-
patrick blindly would be akin to “performing research on a clin-
ical drug and not assessing the potential side effects.” Those 
utilising the Kirkpatrick Framework in the healthcare setting 
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are assuming a linear sequencing of acquisition and subsequent 
use of knowledge, skills and attitudes. Medical interventions 
do not have a binary transactional nature and have unpredict-
able outcomes. In the same way, educational or other practice-
changing interventions are also heterogeneous: Learners mod-
ifies some aspects of their behaviour but not others in response 
to the intervention. A framework acknowledging this effect 
would be beneficial. Furthermore, the continuing review of 
evidence, rather than the improvement of it, has been persis-
tent in medical education evaluative literature. Buckley et al. 
[26] felt a level-based system of evaluation was neither intui-
tive nor theoretically sound, citing the need for a continuum 
of change rather than discrete levels. Despite this systematic 
review, many continue to endorse the Kirkpatrick framework 
and researchers continue to build upon the Kirkpatrick model 
[27]. Models that aim to enhance Kirkpatrick add to the lev-
els, rather than redefining the concept entirely. The linear na-
ture of individuals’ learning, leading to behavioural change 
and finally patient outcomes is implicit in all such systems.

DERIVING A NEW MODEL

As demonstrated by the variety of models discussed and 
described, many approaches to evaluation exist. It is likely that 
no one system is best for all situations; rather, the best approach 
varies according to factors such as the intent of the evaluation, 
the nature of key stakeholders, and available resources [28]. It 
is for this reason that evaluative frameworks are created. A 
framework has been defined as a set of steps to operationalise 
a particular evaluation model or approach. However, often the 
terms ‘approach’, ‘framework’, and ‘model’ are used interchange-
ably. The use of frameworks as conceptual models is a prag-
matic way of simplifying potential complex methodological 
approaches. However, there is a risk that the designs in them-
selves lack epistemological rigor. It is argued from an informa-
tion systems perspective that this could lead to problems ei-
ther regarding applicability of outcomes in certain contexts or 
the actual feasibility in delivering certain evaluations [29].

In order to create a valid framework, the literature on the 
work of Kirkpatrick and others was utilised to derive core needs 
as follows: First, measures should be obtained from a variety 
of sources: Kirkpatrick is an incomplete model and a new frame-
work needs to allow a broad range of evaluative methodolo-
gies. Second, the domains (or measures making up those do-
mains) are independent of each other: The assumption of cau-
sality is a core feature of the original Kirkpatrick model, and 
this assumption has not been proven. Third, the framework 
does not explicitly suggest a hierarchy: A hierarchical approach 
gives an undue weight to certain parts of the framework. In 
clinical medicine, this may well be justified – the primary clini-

cal outcome to the patient being a clear and transparent end 
point. In education, however, although patient benefit is of 
importance, not all educational intervention is necessarily re-
lated to patient experience or outcomes. Given the significant 
confounding influences on determining how participants may 
learn and apply their knowledge, concentrating on patient out-
come may leave out information that determines the effective-
ness of the intervention. The framework brings together a chain 
of methods which in totality deliver an overall effect rather 
than relying on just one component. Fourth, patient outcomes 
are considered: Although patient outcomes may not be the 
highest rung of outcome, they are a vital part of the evaluation 
process and must have internal validity with respect to the in-
tervention used; that is, the intervention would plausibly re-
sult in the outcome being measured. Fifth, engagement with 
the intervention itself is considered: Previous models have only 
measured satisfaction with the model, not the actual uptake 
or utilisation itself.

The underlying tenet of the proposed structure was to dem-
onstrate a process of evaluation. The model aimed to include 
some of the missing components of Kirkpatrick and other frame-
works in creating domains encapsulating the interaction with 
the intervention, the intervention itself and the outcomes of 
the intervention. The purpose of including the intervention it-
self is to ingrain the principle that the evaluation requires in-
formation taken before, during and after the intervention.

The basic constructs of assessing learning and behaviour re-
main as in Kirkpatrick but are considered in parallel rather 
than on top of each other. The model proposed here uses the 
concepts of ‘ideation’ (what you think you have learned) and 
‘integration’ (what you have shown you have learned) to en-
sure these two evaluative approaches are included. This brings 

Fig. 4. A theoretical schema for evaluating outcomes of practice-chang-
ing interventions – The 7Is framework. Diagram was drawn by Damian 
Roland.
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Table 6. Steps to validate the original domains of the 7Is framework

Domain Study area

Interaction A review of randomized control trials in medical education specifically looking at the concept of ‘intention to learn’ would further  
validate this domain. A before and after study to demonstrate effectiveness by ensuring post-learning testing was undertaken by 
those not completing the intervention should be performed. Although an enforced post-learning element would introduce a level 
of bias, differences in the outcomes would suggest interaction analysis must be a fundamental part of evaluation.

Interface The development of software, especially in light of e-learning studies, to examine the precise nature of how participants are able to, or 
are blocked from, accessing all modalities of a teaching package, would allow richer data in this domain to be examined.

Instruction The development of  taxonomy of medical education, and practice changing intervention, studies to allow valid comparisons  
between studies via the 7Is Framework.

Ideation Further qualitative research into exploring junior doctors’ understanding of competence and confidence and safety is required. It would 
be beneficial to repeat the meta-planning exercise on a different clinical issue (i.e., not in the field of pediatrics). If individual discrimi-
natory concepts making up each of the terms could be validated, this would allow the creation of a questionnaire to assess and 
measure initial ideation. This would then allow a more detailed exploration of the proposed matrix linking the terms together and as-
sess its practical use in a patient safety context.

Integration (knowledge) If it is a case of premature ventricular contraction for example, a selection of purposefully designed disease for determining gold stan-
dard quality should be collated. A qualitative study in conjunction with this benchmarking exercise should take place to  
capture participants’ decision making processes. This process would aim to improve the assessment of disease but may also  
guide future telemedicine studies to create minimum quality standards.

Integration (behaviour) An observational study comparing case note review with observed interaction with patients would further validate the Rolma matrix.
Implementation and  

improvement
The results from the given study can inform effect sizes and a power calculation needed for a randomized control trial of the interven-

tion. This would allow for an understanding of the relationship between implementation and improvement to be described.

together the learning and behaviour sections, not as a hierar-
chy but as a common domain. In recognition of the complexi-
ty of healthcare, the concept of ‘results,’ which correspond to 
level four of Kirkpatrick’s framework, becomes ‘implementa-
tion’ and ‘improvement’. This enables patient benefit to be en-
capsulated by direct clinical effects but also by experience out-
come measures as well. The conceptual framework, provision-
ally entitled ‘the 7Is framework’, is shown in Fig. 4 and Table 5. 
The alliteration is coincidental but may aid memorability of 
the framework.

This framework has been recently utilised in a study exam-
ining outcomes of an e-learning package [30]. An audio-visu-
al intervention in paediatric fever was designed, delivered and 
tested against the new system. Interaction with the interven-
tion was variable; only 28.7% completed the post-learning sec-
tion, and issues were identified with accessing the video cases. 
Although measures of ideation significantly increased and there 
was a trend towards behaviour change, full implementation of 

the guidance did not occur and overall admission rates increas
ed. This work demonstrated that the 7Is framework allows the 
various effects of an intervention to be conceptualised, pro-
moting the development of a set of valid and specific outcome 
measures, ultimately leading to more robust evaluation. The 
next steps are to validate the original domains further (Table 6).

CONCLUSION

Traditionally, evaluative frameworks have concentrated on 
knowledge, behaviour or system change as discreet entities. 
The 7Is framework may contribute a new paradigm to the lit-
erature on evaluating practice changing interventions: the rec-
ognition of the importance of interacting and interfacing with 
the intervention and removing a hierarchal structure. The 7Is 
framework can be used to improve understanding of why in-
terventions are effective and will hopefully promote the devel-
opment of improved outcome measures.

Table 5. Description of the 7Is framework domain headings

7I Domain Summary

Interaction The degree to which participants engage with and are satisfied with the instruction
Interface The degree to which participants are able to access the instruction
Instruction The details of the intervention itself
Ideation The perception of improvement following the instruction
Integration The change, in both knowledge and behaviours, as a result of the instruction
Implementation Whether change across individuals i.e., departments or organisations following the instruction has been demonstrated
Improvement Whether the instruction has resulted in improvements in patient care and experience
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