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Abstract— Evaluation of educational innovation at the 

course level is dominated by frameworks that are linear, built 

on simple models, lack grounding in theory, and are generally 

not flexible enough to provide actionable recommendations for 

improvements. Moreover, the guidelines provided by existing 

literature are difficult to transfer to other contexts as most of 

these are aimed at specific innovations only. Therefore, there is 

a need for a new approach that is flexible enough to enable 

adaptation to different contexts, and that draws on the strengths 

of existing evaluation traditions. This paper forms a starting 

point for a larger research initiative for developing a 

comprehensive innovation evaluation framework. The context 

of the paper is a project based within the four universities of 

technology in the Netherlands (4TU) dedicated to strengthening 

collaboration in engineering education and research needed to 

take on global societal problems. The potential reach of our 

framework has implications for the wider field. This paper 

describes the results of an exploratory literature review to draw 

on the strengths of various evaluation theories to develop a new 

approach to evaluating educational innovation in courses. 

Value, Methods, and Use are the main components identified for 

this approach. Secondly, we developed a workshop to pilot this 

approach. Lastly, the workshop was presented to educational 

researchers, engineering educators, and educational advisors. 

We share lessons learned from the workshop and conclude with 

descriptions of future research to refine the framework to 

prepare its application in real innovation initiatives. 

Keywords— educational innovation, innovation evaluation, 

evaluation theory 

I. INTRODUCTION 

With technological and industrial advances taking place at 
an increasingly fast pace, our educators are working hard to 
keep their courses relevant and up to date. This is evident from 
the large body of research through which such initiatives are 
evaluated (see, for example, [1], [2], [3], [4]). However, 
existing educational innovation models are difficult to find 
and often fall short of expectations [5], [6]. What makes it more 
difficult is that the research is still fragmented and lacks 
consensus and theoretical underpinning, which limits transfer 
to other contexts [5], [7], [8]. Therefore, we need to develop a 
new approach that is flexible enough to enable adaptation to 
different contexts, and that draws on the strengths of existing 
evaluation traditions. 

To take on this challenge, we aim to address the following 
research question: How can literature-driven evaluation 
methods contribute to the development of practical 
educational innovation evaluation approaches? We first 
describe how we conducted the literature review to develop 

this initial evaluation approach. Then, we explain how we 
piloted the application of the evaluation approach. Lastly, we 
discuss our results and conclusions for moving forward 
toward refining our framework for evaluating educational 
innovation. 

II. METHODOLOGY 

A. Reviewing the literature 

In conducting the exploratory literature review, a simple 
search term was used, ‘education innovation evaluation 
framework,’ searching IEEE, Web of Science, Scopus, and 
Google Scholar. Based on relevant search results, additional 
papers were identified through their reference lists to expand 
our view of the available literature. We then narrowed down 
publications for inclusion based on how well they relate to our 
broader research aim of developing an innovation evaluation 
framework, outlined in our working definition of innovation: 

Determining the (potential) impact of transformation that 
resulted from an intervention that was introduced to a new 
context for improved decision-making in educational practice.  

This working definition is broadly constructed and can 
include beliefs, practices and resources [9]. The definition will 
be refined as the main research initiative progresses. 

B. Development of the workshop 

Based on the literature, a few key points were extracted. 
These included the importance of a thorough understanding of 
the Innovation itself, the Purpose (reason or goal) of the 
innovation, Predictions (assumptions about what might go 
wrong during implementation), the Implementation process, 
Value (the evaluation criteria), Methods (for data collection 
and evaluation), Use (what the results from the evaluation will 
be used for), and Information sharing (how the results can be 
shared with others). 

C. Piloting the approach in the workshop 

The evaluation approach and method for application were 
piloted in a workshop at Delft University of Technology, 
which provided us with the opportunity to prepare for more 
research where we intend to further develop and refine the 
larger evaluation framework. There were 28 active workshop 
participants, including educational researchers, engineering 
educators, and educational advisors. The participants were 
divided into groups of four. Each participant was assigned a 
persona: 2 x Academics (Educators), 1 x Educational Advisor 
and 1 x Teaching Assistant. Each persona had a different role 
assigned and embodied a different attitude towards education 
and the evaluation of innovations.  
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Each group received a set of nine cards containing 
prompting questions, pens and an A0-size paper, folded into 
nine blocks. Each card was allocated a block on the paper for 
the participants to respond to the questions, which then guided 
them in the development of their own evaluation plan for their 
particular innovation. The different topics indicated on the 
cards included Innovation, Purpose, Predictions, 
Implementation process, Value, Methods, Use, and 
Information sharing. Once each card is addressed, the group 
will have developed a very basic plan for evaluating their 
chosen innovation which would ideally display alignment 
between Value, Methods and Use, and is indicated in the last 
remaining block, Conclusions. 

In this instance of the workshop, their plans were captured 
on a simple A0 sheet, but could alternatively be done on an 
adapted version of the business model canvas [10], an impact 
assessment map [11], or something similar. Feedback on the 
workshop content and the evaluation approach was collected 
through observation and informal discussions with the 
participants. Only the evaluation plans from the groups (n = 
5) were included for this study where all participants in the 
group agreed to sign the consent forms. Participants’ feedback 
and input during the observations were also included for 
improving the workshop. 

III. RESULTS AND DISCUSSION 

A. The evaluation approach 

Although there is plenty of evaluation research available, 
their scope is mostly limited to a single innovation, while their 
evaluation criteria  are confined to evaluating either the 
features, fidelity of implementation, student perceptions, or 
effect on student learning. The findings from these evaluation 
studies were found to be context-specific, pertain only to the 
specific qualities of the innovations under investigation and 
less oriented for application at scale. Studies that purposefully 
addressed methodologies for evaluating innovation are 
difficult to come by and so we decided to develop a new 
approach to evaluating innovation that would suit our context. 
We turned to the field of Programme Evaluation as a starting 
point of a development of an our framework. 

At first glance, the Kirkpatrick model (evaluating reaction, 
learning, behavior and results) [12] and Theory of Change 
(looking at inputs, activities, outputs, outcomes and impacts) 
[13] seem ideal for evaluating innovation, and many have used 
these models for that purpose [14], [15], [16]. Indeed, there 
are many elements that we considered for the development of 
our framework. However, these models are limited by their 
linearity (step-by-step processes) and simplicity seen in the 
lack of consideration of interactions between elements. The 
dynamic nature of innovation requires a broader perspective 
on value and criteria for measuring impact. There is risk of 
oversimplifying its intricacies and its context of 
implementation. A simple cause-and-effect relationship 
cannot be assumed and instead, a more systematic approach is 
needed [17], [18].  

Davidson [6] offers a more comprehensive view on 
program evaluation, though heavily based on Scriven’s Key 
Evaluation Checklist [19]. This framework for evaluation 
includes a collection of checkpoints grouped under three main 
parts: Foundations (with checkpoints Background and 
Context; Descriptions and Definitions, and others); Sub-
evaluations (including Process Evaluation; Outcome 
Evaluation etc.); and lastly the Conclusion. Each checkpoint 

is detailed and extensive. Additionally, with its linear 
progression from step 1 to 11, its rigidness does not 
accommodate flexibility and sensitivity to the emerging 
nature of educational innovation. 

Christie and Alkin [20] categorized three main evaluation 
approaches to evaluation in their Evaluation Theory Tree. The 
Evaluation Theory Tree maps authors and their evaluation 
approaches within three main branches: Valuing, Methods and 
Use (or Utility). In the Use tradition of evaluation, evaluations 
are conducted to inform decision making and the results of 
evaluations are therefore used to fulfill specific needs of the 
stakeholders who commission the evaluation [21]. Within the 
tradition of Valuing, on the other hand, the evaluator 
determines the value (or merit) of the subject under 
evaluation, whether objective or subjective [20]. The Methods 
branch emphasizes rigorous knowledge construction [20] and 
favors well-designed methods for data collection and analysis 
[21]. 

Although the three traditions are seen as separate 
branches, their arrangement also reflects their relation to one 
another. They are arranged in such a way that each branch 
(primary emphasis in evaluation approach) touches the 
adjacent branches (secondary emphasis in evaluation 
approach).  

We argue, however, that the three approaches cannot be 
separated from one another. Evaluation, as with domain 
specific research, should be approached with the same level of 
scholarship and therefore scientific rigour should be evident 
in our evaluation methods [22], [23], by choosing the most 
appropriate data collection and reporting methods based on 
the criteria for evaluation (value). The chosen evaluation 
methods should facilitate the intended utility (use) of the 
evaluation results. What the evaluation will be used for should 
determine the evaluation criteria (value). The evaluation 
criteria (value) in turn, should be determined by the purpose 
of the evaluation results, i.e. what they will be used for (use). 

The purpose of the evaluation should be clearly defined so 
that the results can be used deliberately to improve educational 
practice and outcomes. Our units of measurement should be 
determined by what we, and our stakeholders, attach value to. 
The value we attach to the innovation should be produced and 
expressed using valid and reliable methods.  

Value indicators such as sustainable educational change, 
student performance, professional development of educators, 
or our success in teaching transversal skills come to mind. As 
an overarching goal, in our evaluation approach, the three 
branches of evaluation should be aligned. 

Innovation is complex due to its unpredictable and volatile 
nature and so we need evaluation methods that are inherently 
flexible to allow for responsiveness and emergence, instead of 
constraining ourselves with predefined evaluation parameters 
and prescribed criteria for measurement. Once the novelty of 
an innovation wears off parameters and criteria might stabilize 
and be refined by the evaluator. Although ‘innovations’ might 
take the form of ‘programs’ and vice versa, it is at this point 
that our evaluation approach diverges from program 
evaluation. 

B. Application of the innovation approach 

While working through the card deck, some participants 
ordered the cards in a sequence that made most sense to them. 
Our framework intentionally supports this approach, since one 
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would choose the starting point that most reflects one’s 
approach to evaluation. For example, receiving a top-down 
request for statistics on performance indicators, the methods 
would be a good starting point to make sure the requested data 
is collected and communicated. If used for professional 
development of teaching staff, for example, the evaluation can 
focus on collecting data that provides evidence of reflection 
and progress in skills development.  

Not all groups followed the encouragement and instruction 
to iteratively move between Value, Methods and Use to ensure 
alignment, and future instructions will need to make this more 
explicit. Furthermore, the same color will be assigned to these 
cards, and in a different tone than the cards that proceed and 
follow them. The brainstorming questions on these cards will 
also be simplified to prevent cognitive overload, enable 
participants to work through them more efficiently, and to 
reduce any possible overlap between the cards. 

Due to the low number of groups and extensive need for 
improvement of the workshop, no strong conclusions can be 
drawn yet on the content provided by the participants. Still, 
three participants expressed their interest in using the 
framework for evaluating their own innovations. Participants 
also expressed their agreement on the flexibility of the 
approach to be used on various innovations, from educational 
games to technologies. 

IV. LIMITATIONS 

A number of participants expressed their agreement on the 
flexibility of the approach to be used on various innovations 
and wish to continue using the framework. However, due to 
the low number of groups and extensive need for 
improvement of the workshop, no strong conclusions can be 
drawn yet. Since the results from the literature review for this 
study were limited by the exploratory nature of our literature 
review, a more systematic review will follow. 

V. CONCLUSIONS 

This paper addressed the need for a theory-based, practical 
approach to refine existing innovation evaluation practices, 
and could serve as a starting point for the development of a 
more comprehensive evaluation framework. With much 
innovation taking place at course level, the framework in 
development will aim to help educators reflect on the value of 
their educational innovations and to enable more visibility on 
the educational transformation that meets the demands of 
industry and society. The workshop materials are currently 
under review and will be made available for adaptation and 
use later on within the larger research initiative. 
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