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ABSTRACT 

This document describes the evaluation of the second version visual analytics prototype implemented 

within Task 7.3 of Work Package 7 “Visual Analytics Techniques for Supporting the Policy Making Process 

and eParticipation”. The evaluation was conducted within Task 7.4 “Visual Analytics Prototype Evaluation” 

of Work Package 4. 
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 Executive Summary 1

In this deliverable we describe the evaluation results from the second evaluation cycle of work 

package 7. While in the first evaluation cycle the visual interface to the global optimization 

component (WP3) has been tested, the second evaluation cycle addresses all visual interfaces 

developed to provide access to the technical components from work packages 3, 4, 5 and 6. These 

include the visual interfaces to the optimization component (WP3), the integrated simulation 

(WP4) and incentive design (WP5) component, and the opinion mining component (WP6). 

Following the general evaluation methodology applied in the first evaluation cycle, we first 

conducted a task completion test in order to validate whether the functional requirements on the 

visual interfaces are met. Second, we provided a usability questionnaire to the test participants in 

order to verify the usability of the system. 

We conducted two evaluation rounds in the second evaluation cycle. One took place at eGov 

Summer School 2014 at Samos, Greece. 12 persons participated in the evaluation. Most of them 

were students in policy modeling related fields. The second took place in at the offices of PPA 

Energy, a consortium member. The 11 participants were experienced employees with strong 

backgrounds in the energy domain.  

In general, the evaluation results for the visual interfaces are very positive. All tasks of the task 

completion test have been solved by >= 70% of the participants, which was the pre-defined 

threshold. Around 90% of the participants could solve the tasks with the help of the test 

supervisor. Except for one task the users rated all tasks as easy.  

The answers of the usability questionnaire can be summarized in a similar way. Most of the 

participants provided positive feedback to the questions that have been asked about the seven 

presented views (three simulation views, three optimization views and one opinion mining view). 

For all views, except for the opinion mining view, at least 70% of the participants verified its 

usability, and approved its usefulness.  

In addition to the quantitative feedback, qualitative feedback, e.g. suggestions for improvements, 

have been provided by the participants. These were summarized and final requirements have been 

extracted for the final improvements of the visual interfaces.  

Finally, the overall impression of the system was good. Nearly all participants stated that the 

system would be useful for decision making. With the help of the test participants minor issues 

that occurred with respect to the usability of the system could be extracted that will be addressed 

until the end of the project.  

 

 

 

 

  



6 

 

 

 

 

 

 

 

 

 

This page has been intentionally left blank. 

 

  



7 

 Introduction 2

This document describes Deliverable 7.4 “Evaluation of Visual Analytics Prototype (Version 2)”.  

The evaluation was conducted within Task 7.4 “Visual analytics prototype evaluation” of WP7 

“Visual analytics techniques for supporting the policy making process and e-participation”. 

Goal of the visualization component is to provide an intuitive access to the technical components 

of the ePolicy project. The three visual interfaces - one for the global optimizer, one for the social 

simulator, and one for the opinion mining component - are evaluated regarding their usefulness 

and their usability. These evaluation criteria can be divided into functional (does the visual 

interface fulfill the requirements of the user?) and non-functional (is the interaction design and the 

visual encodings usable for the user?) requirements respectively.   

2.1 Functional Requirements 

The functional requirements of the visualization component are directly connected to the 

functional requirements of the three mentioned technical components. Mainly, the visual interfaces 

have to provide access to these technical components in two ways. Firstly, the users should be 

enabled to visual-interactively define input parameters for each component. Secondly, the users 

should be enabled to view the output data of the technical components and analyze this data. In 

order to evaluate these criteria first of all a requirement analysis for the visual interfaces is 

conducted (cf. Deliverable D7.1 “Prototypes of visual analytics techniques V1” and Deliverable 

D7.3 “Prototypes of visual analytics techniques V2”). This is realized via a user questionnaire. 

Based on these requirements a task completion test is designed. In these tests the users had to solve 

specified tasks with the implemented visual interfaces that cover the functional requirements on 

the visual interfaces. If these tasks are completed successfully with an average rate of over 70%, the 

functional requirements are met.  

2.2 Non-Functional Requirements 

Non-functional requirements on the visualization component concern the visual encodings and the 

interaction designs. In order to test these features, a questionnaire for each visual interface is 

designed. In these questionnaires the users are asked whether they understand the visual designs 

and whether they intuitively know how to use the interfaces. Moreover, the users are enabled to 

give informal feedback on the designs regarding a possible improvement of the visualization 

component. If more than an average rate of over 70% approve the usability of the visualization 

component regarding its visual encodings and interaction design the non-functional requirements 

of the visualization component are met. 
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 Evaluation Methodology 3

We conducted a case study to evaluate the visualization prototype delivered in D7.3. This 

prototype assures the visual-interactive access to the Global Optimizer component developed in 

WP3, the integrated Simulation/Incentive Design component developed in WP4 and WP5 and the 

Opinion Mining component developed in WP6.  In the following, we describe the evaluation 

methodology. 

3.1 Experimental Design 

The system evaluation was hampered by the fact that, to the best of our knowledge, no comparable 

visual interfaces exist that could serve as a baseline to evaluate against. Neither in the targeted 

policy analysis domain, nor in the optimization, the agent-based simulation, or the opinion mining 

domain a visual interface for accessing the outcomes of the respective analysis components has 

been presented in a comparable manner. For this reason, the experiment was designed towards an 

evaluation of the targeted purpose of this approach. We considered a) the validation of the 

functional user requirements and b) the verification of the visual encodings of the system as the 

two important factors to prove the success of the system.  

We conducted an informal summative case study based on task-completion tests and a user 

questionnaire. The field-based case study was conducted with our web-based application to enable 

a real-world setup. The unsupervised environment enabled the participants to perform the tests 

without being influenced, in order to give credible feedback. Model parameterizations for the 

respective tasks were carefully selected and tested in a previously applied test-run to control the 

resulting data values and their visual representations. The dependent variable of the case study 

was the task-completion. Additionally, qualitative feedback based on user preference was 

gathered within the user questionnaire. 

3.2 Task-Completion Test 

We designed the tasks to validate the functional user requirements. The requirements were 

derived from a requirement analysis described in Section 3.2 (Global Optimizer), Section 4.2 

(Simulation/Incentive Design) and Section 5.2 (Opinion Mining) of Deliverable D7.3 “Prototype of 

Visual Analytics Techniques (Version 2)”. They can be summarized to the following:  

Functional requirements on visual interface for Global Optimizer: 

1) Visual definition of target function and constraints (GO1) 

2) Visualization of calculated optimized energy plan (GO2) 

3) Comparison of energy plans (GO3) 

4) Consideration of environmental, economic and social impacts (GO4) 

Functional requirements on visual interface for Simulation/Incentive Design component: 

5) Specification of input parameters to define a single simulation scenario (SIM1)  

6) Visual analysis of output variables. Focus on cost and energy installed (SIM2)  
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7) Drill-down into agent-specific output information (e.g. subsidy strategy including 

demographic aspects). (SIM3)  

8) Comparison of different scenarios in order to explore dependencies between input and 

output of simulation. (SIM4)  

Functional requirements on visual interface for Opinion Mining component: 

9) See the temporal progression of the public sentiment score towards one predefined topic 

(OM1) 

10) Select different levels of aggregation (e.g. daily, monthly, etc.) (OM2) 

11) Compare the temporal progression of the sentiment scores for several predefined topics 

(OM3) 

12) See the sentiment score of individual posts (OM4) 

13) Get access to the original source of the crawled text (OM5) 

The tasks of the task-completion test were chosen by means of covering each functional 

component.  By defining the task setup, attention was paid to ensure that each task covers an 

‘atomic’ functional unit of the analysis workflow. This enabled the identification of bottlenecks in 

the analytical workflow and a target-oriented enhancement thereof. We were interested in what 

way non-expert users would be able to comprehend the analytical context of the domain-specific 

model. In this way, statements regarding the `generalizability' of the case study became possible.  

First of all the user had to solve 3 tasks related to the Simulation component. The following 2 tasks 

had to be solved with the Optimization component. Finally, the last task was addressed with the 

Opinion Mining component. The 6 defined tasks were:  

Task 1 

Please select the “Social Simulation” module. You see a number of pre-calculated 

simulation scenarios. Please filter the simulation results to show results for the Emilia 

Romagna region with a first-come-first-serve distribution of the budget, and only the 

regional policy instruments activated.  

Question: Within this scenario, select the simulation result with the maximal capacity that can be 

installed with costs not exceeding 700 million Euros. What are the exact costs and installed 

capacity of this simulation result? 

Task 2 

Select the simulation scenario identified in the previous task and see more detailed information 

about it in the ‘Time’ view.   

Question: What is the overall cost spent on “Grants” in this scenario? 
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Task 3 

Switch to the ‘Demographics’ view.  

Question: Which income group received the largest amount of “Grant” support in the specified 

scenario? 

Task 4 

Return to the “Start” page and switch to the “Optimisation” module. You now want to calculate an 

optimal energy plan by maximising the installed power and minimising the costs at the same time. 

Therefore, specify the respective target functions. Moreover, restrict the maximum amount of 

photovoltaic energy to 4000MW. Compute the optimised energy plans. 

Question: What is the overall cost of the energy plan that produces the highest amount of energy? 

Task 5 

Select the plan from the previous task 4 (the one that produces the highest amount of energy) and 

view detailed information about it.  

Question: Which environmental impact is most positively affected by the energy plan? 

Task 6 

Return to the “Start” page and switch to the “Opinion Mining” module. Select the category that 

addresses the economic aspect of photovoltaic energy. Select the time interval with the most 

positive opinion. Within this interval, select the most positive opinion. 

Question: What are the name of the author and the exact date of the post? 

Task 1-3 considered the integrated Simulation-Incentive Design component. With the Task 1 the 

user should get an overview over all simulation results (SIM4) and select one specific with certain 

characteristics for the variables cost and energy (SIM2). The task could be addressed with an 

adapted version of the Simulation Overview (cf. D7.3 Section 4.3.2). In Task 2 and Task 3 the user 

should extract information on an agent level with the visual interface (SIM3). Task 2 was 

addressed with the Time View, Task 3 was addressed with the Demographics View (cf. D7.3 

Section 4.3.1). Please note that requirement SIM1 was not tested, since this functionality was 

removed before the evaluation. As result of discussions with experts, we have decided not to run 

simulations on demand (cf. SIM1: Specification of input parameters to define a single simulation 

scenario), since the calculation takes too much time to ensure a real-time responsive user interface. 

However, most of the input scenarios are covered by pre-calculated runs that can be accessed with 

the Simulation Overview that was tested through Task 1.  

Task 4 and Task 5 consider the visual interface to the Optimization Component. This visual 

interface has already been extensively tested in D7.2. However, the second version is tested with 

these tasks. In Task 4 the user had to specify target functions and constraints (GO1) and compare 
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several output plans (GO3). In Task 5 the user had to extract the environmental impact of an 

individual plan (GO2, GO4). 

Finally, Task 6 considers the visual interface to the Opinion Mining component. The user had to 

see the temporal progression of a topic over time (OM1) and see the sentiment score of an 

individual post (OM4). The selection of different aggregation levels (OM2), the comparison of 

several topics (OM3) and the provision of an URL to the source (OM5) were further requirements 

that have been implemented as “standard” features but not tested in this task completion test.  

In addition to each Task the user could provide informal feedback towards the successfulness of 

the task and the subjective easiness of the task. Moreover, in an open question the user could 

provide comments or suggestions for improvements with respect to each task.  

3.3 Usability Questionnaire 

In addition to the task-completion tests, we provided a questionnaire that enabled the participants 

to give qualitative feedback. It targeted the usability of the system. Questions of concern were the 

verification of the visual encodings and interactive capabilities. First, questions about the 

participants' profession, their domain of expertise and their common analysis tasks, were asked. 

Second, the questionnaire incorporated closed questions about the visual encodings and the 

usefulness of each view. Finally, we provided open questions to gather informal feedback about 

individual user preferences. The following views have been evaluated:  

1) Simulation: Overview (see Section 5.1 and an adapted version from D7.3 Section 4.3.2) 

2) Simulation: Time View (see Section 5.2 and D7.3 Section 4.3.1) 

3) Simulation: Demographics View (see Section 5.3 and D7.3 Section 4.3.1) 

4) Global Optimizer: Specify Plan View (see Section 5.4 and D7.3 Section 3.3.1) 

5) Global Optimizer: Compare View (see Section 5.5 and D7.3 Section 3.3.3) 

6) Global Optimizer: Energy Plan View (see Section 5.6 and D7.3 Section 3.3.4) 

7) Opinion Mining View (see Section 5.7 and D7.3 Section 5.3) 

For each view the following questions have been asked:  

Q1: Looking at the visual interface – do you intuitively know how to use the interface? 

Q2: Is the organization and display of the interface useful for your understanding? 

Q3: Is any information missing in the interface? 

Q4: Is any unnecessary information provided that should be removed from the interface? 

Q5: Do you have any suggestions for improving the interface? 

 

Moreover, three additional questions about the visual interface of the integrated Simulation-

Incentive Design component have been asked (see Appendix on page 37). These questions were 

raised by some of the developers. They were included in the questionnaire in order to capture the 

user’s interpretation of the results in the case of unexpected visual representations.  
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3.4 Participants 

Two testing rounds have been conducted with the visual interface. The first took place during the 

eGov Summer School at Samos in Greece. The 12 participants were between 19 and over 50 years 

old with an median of 26,5. 8 participants were students in information systems-related fields, 1 

data integration researcher, 1 civil servant, 1 IT expert and 1 person did not provide his 

background. 3 were female and 9 were male.  

The second testing round took place with experts from PPA Energy (one of the consortium 

partners). The 11 participants were between 24 and 67 years old, with a median of 39. All 

participants had an academic background (2 BSc, 9 MSc) and all of them had a background in the 

energy domain. 4 females and 7 males participated.  

In the evaluation of the results we summarized the answers of all participants in order to achieve a 

higher statistical significance. This resulted in a median of 30 for the age of the participants. All of 

them had an academic degree. 16 males and 7 females participated.   
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 Task-Completion Test Results 4

Figure 1 shows the results of the task-completion tests. The figure shows whether the participants 

provided the correct, the wrong or no answer. Additionally, users should provide information 

about their successfulness in fulfilling the tasks, they could explain, e.g. whether they needed help 

by the supervisor. This is shown in Figure 2. Finally, each user could state how easy it was to solve 

the task. This subjective measure is given in Figure 3. 

For all tasks the percentage of correct answers from the participants is above or equal to the 

predefined threshold of 70% (cf. Figure 1). However, some users needed help from the test 

supervisor. Especially for Task 1, Task 4 and Task 6 this can be seen (cf. Figure 2). Since in each of 

these tasks the user has the first contact with a new visual interface (Task 1: Simulation, Task 4: 

Optimization, Task 6: Opinion Mining), we conclude that a short introduction to the tool should be 

provided before a new user starts to work with it.  

The highest success rate is identified for Task 1, Task 3 and Task 6 that consider the Simulation 

interface and the Opinion Mining interface.  The small decline of correct answers from Task 1 to 

Task 2 can be explained, since users had to select a scenario in the scatter plot to get detailed 

information about and solve Task 2. This selection was not clear for some users. Hence, the 

interaction scheme for selecting an individual scenario will be improved. After users managed to 

spot an individual simulation scenario most of them could easily solve Task 3.  

The lowest correct answers are identified for Task 4 that addresses the Specify Plan view of the 

Global Optimizer interface. This finding is also reflected by the success rates (cf. Figure 2) and the 

subjective easiness (Figure 3).  From the comments we see that some users had problems with the 

scaling of the visualization with respect to their screen size. Moreover, the task was not really clear 

to some users, since they did not understand to keep all constraints as default and only restrict the 

maximum of photovoltaic to 4000 MW. Still, some informal comments for improving this interface 

have been provided and will be discussed in Section 5.4. After the calculation of the plan most of 

the users could easily solve Task 5.  

Also Task 6 about the Opinion Mining interface could be solved by most users, although, some 

needed help by the test supervisor (cf. Figure 2). From the comments we extracted that it was not 

really clear for the users how to interact with the visualization. The rectangular selection of the 

time interval was not clear. Moreover, it was not clear to the user that they could click on a 

category to get more detailed information about it.  

The subjective easiness interval with value between +3 and 0 is highest at Task 3. This is quite 

interesting since there seems to be a constant increase of this value range from Task 1 to Task 3. 

One might interpret this as a learning curve, which emphasizes that the user gets more familiar 

with the interface.  
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Figure 1: Task completion test results. On the x-axis the six tasks are categorized and the y-axis shows the percentage 

of correct, wrong or missing answers. 

 

 

Figure 2: Task completion test results. On the x-axis the six questions are categorized and the y-axis shows the success 

rates of the participants. 
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Figure 3: Task completion test results. On the x-axis the six questions are categorized and the y-axis shows the 

participants’ subjective easiness in solving the tasks. 

 

 

 

 

 

 

 

 Questionnaire Results 5

The questionnaire was designed to test the usability of the system with respect to the visual 

encodings and interactive capabilities. For each view the users were asked regarding its 

intuitiveness (see Question Q1 for each view) and usefulness (see Question Q2 for each view). 

Moreover, the participants were asked whether some information is missing (see Question Q3 or 

should be removed (see Question Q4) from the visual interface. In the following, we present the 

results of the usability questionnaire. 
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5.1 Simulation-Incentive Design Component: Overview 

The Simulation Overview (see Figure 4) was designed to enable the visual access to all pre-

calculated simulation runs with respect to installed capacity and overall costs. 

 
Figure 4: Simulation-Incentive Design Component: Overview. 

The results presented in Figure 5 show that most of the users were satisfied with the Simulation 

Overview. However, some users stated that it was not clear that a point in the scatterplot reflects a 

simulation scenario. Moreover, they did not know that they had to click on a dot to get more 

information about the scenario. This is also reflected by some comments. More explanation for the 

usage was required. Furthermore, some users stated that gridlines would help to see the exact 

values. Also, the tooltip that pops up when hovering over a dot did not show up quick enough 

and the detailed information of the plan should be reached with a direct click on a dot. Among the 

information missing most comments refer to a missing instruction and the wish for more 

explanations about the provided information. Moreover, some users indicated scaling problems.   

 

Figure 5: Questionnaire results for the Simulation Overview 
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5.2 Simulation-Incentive Design Component: Time View 

The Time View (see Figure 6) was designed to provide the user time-dependent information about 

the installed capacity, the costs per policy instrument and the participant rates. 

 
Figure 6: Simulation-Incentive Design Component: Time View.  

In Figure 7 it can be seen that similar to the simulation overview most users are satisfied with the 

usability and the usefulness of the visual interface. With respect to the usability two comments 

address the color mapping of the policy instruments. The colors are too similar from the users’ 

point of view. However, the reason for these similar colors was the grouping with respect to 

national, regional and household categories. Moreover, a tooltip to get the exact values of the bars 

was suggested by some users.   

 

Figure 7: Questionnaire results for Time View 
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5.3 Simulation-Incentive Design Component: Demographics View 

The Demographics View (see Figure 8) was designed to show demographics-based information 

about the installed capacity, the costs per policy instrument and the participant rates 

 
Figure 8: Simulation-Incentive Design Component: Demographics View. 

The Demographics View of the simulation interface was positively rated by most users. Only few 

comments have been provided by the users. For some users, again scaling issues occurred as in 

most views. One user suggested that the information box to the left could float in if the user hovers 

over it. Further users pointed to some general comments similar to the ones stated for the previous 

interface, e.g., grid lines, tooltips and new color maps.  

 

Figure 9: Questionnaire results for the Demographics View 
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5.4 Optimization Component: Specify Plan View 

The Specify Plan View (see Figure 10) was designed to enable the visual access to all possible 

degrees of freedom of the optimization module. 

 
Figure 10: Optimization Component: Specify Plan View 

The usability and usefulness results for the Specify Plan view of the Optimization component 

presented in Figure 11 are also above the defined threshold of 70%.  Most usability issues again 

concern the scaling of the graphics if the used computer has a small screen size. E.g. some users 

could not see the target function, after adding it due to layout problems of the GUI. Moreover, 

adding a target function was rated not intuitive enough by some users. A suggestion was to place 

the “add”-button to the left of the dropdown menu. In addition, some users suggest to reduce the 

amount of information and to make the relevance of the variables more clear. Above 20% of the 

users stated that some information is missing in this view, e.g., one user interpreted that there 

exists a range of acceptable values, since for some inputs, the optimizer does not provide a 

solution. Moreover, a wording problem occurred, “energy” should be replaced by “capacity”.  

Moreover, a reset button for getting the default input settings was suggested.  

 

Figure 11: Questionnaire results for the Input Interface 
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5.5 Optimization Component: Compare View 

The Compare View (see Figure 12) has the target to compare a smaller set of energy plans that the 

user is interested in. 

 

Figure 12: : Optimization Component: Compare View 

The Compare View for the Optimization compontent exactly reached the 70% with respect to its 

usefulness (see Figure 13). 4 users rated the usability negative. Negative comments consider the 

color map of the impacts on environment that was not displayed on small screen sizes, the missing 

explanation of this color map (e.g. green=positive, red=negative), the legend that occurs on the 

right side of the screen, and the information overload of the display.  

 

Figure 13: Questionnaire results for the Compare View 
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5.6 Optimization Component: Optimized Plan View 

The Optimized Plan View shown in Figure 14 presents the calculated energy plan. 

 

Figure 14: Optimization Component : Optimized Plan View 

The evaluation results for the Optimized Plan View (see Figure 15) are better compared to those of 

the Compare Plan View. The main issue again was the scaling of the visualizations. On some 

screen sizes the color map was not shown. Moreover, quantitative values were desired, which is a 

problem, since only qualitative values can be provided. This was also the only missing information 

as stated by 2 users. Moreover, one user had problems in interpreting the secondary activities. 

They seem to have wrong units and some term translations seem to be incorrect.   
 

 
 

Figure 15: Questionnaire results for the Energy Plan View 
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5.7 Opinion Mining Component: Overview 

The Opinion Mining Overview shown in Figure 16 presents the public opinion scores towards 

predefined thematic categories. Besides the temporal progression of these scores, the user can drill-

down to individual posts extracted from blogs.  

 

Figure 16: Opinion Mining View. 

The Opinion Mining View (see Figure 17) was rated worst by the users. While the usability was 

rated with 61% the usefulness reached the required 70%. The main reason for this was that users 

did not understand how the selection of a time interval worked. The rectangular selection scheme 

does not work for the users. Moreover, it was not clear that the categories to the left are buttons 

that can be used to get these categories displayed in the middle. Some textual information could 

help. Moreover the category legend to the right seemed not to work. This has to be fixed. A further 

issue with respect to the y-axis of the graphs was highlighted. 4 users did not understand what the 

range (+2 to -2) means, since no explanation was provided. One user would prefer an explanation 

of the category chart to the left, or even delete these category overviews.   
 

 
 

Figure 17: Questionnaire results for the Opinion Mining View 
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5.8 General Comments and Further Suggestions 

In the following we will provide a summary about the general comments made about the overall 

impression of the system and general suggestions for improving it. 

 Most of the users have a very positive impression of the overall system. Nearly all of them stated 

that this tool could be very useful for decision making. Some have difficulties with the scaling of 

the webpage, since they use small screen on which not all visualizations are displayed properly. 

This also results in overplotting of axis and labels, which seemed to confuse the users during the 

task completition test, and afterwards when playing around with the system and filling in the 

usability questionnaire. Moreover, some users stated that the visual interface is user-friendly and 

easy to use. Others stated that it is difficult to use, too complex, or too much information is 

provided on each individual page. Because of this, some users stated that a short training session 

could be provided before the first usage. Alternatively, more textual descriptions could be added 

to the pages to help and guide the users through their workflow. A further important issue was 

raised by two users who stated that the trust in the underlying models could be raised by 

providing case studies that prove the consistency of the computational models. One user was 

interested in the interoperability of the system, e.g. how the system could interact with additional 

external information. We conclude this section with one user statement that summarizes all 

comments in a quite comprehensive way:  

“The tool is great, and I am impressed by the number and quality of its features. 

Providing a dedicated training, I think indeed it could help decision-makers. 

Nevertheless, I see this tool providing indicative information, helping to run 

sensitivity analysis, rather than delivering ready-to-be-voted Energy Master 

Plans.” 
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 Extracted Requirements 6

In the remaining months until the end of the project we will address some of the stated 

suggestions. In the following, we will prioritize the  requirements resulting from this evaluation.  

1. Since the resizing of the display and the overall scaling of the visualization were the main 

negative issues spotted, these should be addressed first.  

2. More explanatory text boxes need to be added in order to help the user to understand the 

displayed information.  

3. However, the tests have been conducted without introducing the system to the user. From 

our experience, most of the users knew how to use it after a short period of interaction.  

Hence, an introduction prior to its first use should help users to understand the visual 

interface and its interaction design. This can be solved with an introductory video, a quick 

start in form of textual descriptions or a short presentation. 

4. The response time for tooltips should be reduced, since some users stated that they had to 

wait too long in order get additional information with the help of tooltips. 

5. In addition to the existing textual information the current wording needs to be reviewed in 

order to achieve a homogeneous terminology. For example, “MW” should be used instead 

of “MWh” and “capacity” instead of “energy”.  

More specifically, we will summarize some requirements for each individual visual interface: 

Simulation/Incentive Design 

6. The interaction design for getting more details about individual simulation scenarios in the 

overview should be improved. 

7. In the Time View and the Demographics View tooltips could be provided that provide 

exact values for each bar in the bar charts.  

Optimization 

8. Since the Specify Plan view was too crowded for some users and the relevance of some 

variables are not clear to the users, we will discuss how the provided information can be 

reduced.  

9. A reset button for obtaining the default settings could be provided. 

10. The definition of target functions could be simplified, e.g. max(cost) does not make sense.  

11. The color map showing the qualitative impacts should be explained. 

Opinion Mining 

12. Selecting a time interval should be simplified, since most users did not understand the 

rectangular selection. 

13. The color legend needs to be fixed and the sentiment scale (+2 to -2) should be explained 
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 Conclusion 7

In this document we have described deliverable D7.4 “Evaluation of Visual Analytics Prototype 

(Version 2)”. It consists of the evaluation of the visual interface to a) the Global Optimizer 

component developed in WP3, b) the integrated Simulation/Incentive Design component 

developed in WP4 and WP5 and c) the Opinion Mining component developed in WP6. First, we 

described our evaluation methodology including a verification and  a validation approach. The 

visualization prototype delivered in D7.3 was tested against its usefulness and its usability. We 

conducted task completion tests and questionnaires with both non-expert participants and domain 

experts. The usefulness of the system was proven and the usability of most of the presented 

visualization designs were considered positive. The remaining negative issues and comments by 

the evaluation participants will be addressed in an additional implementation cycle of WP7. 

Initial versions of the “ePolicy” visual interface and its evaluation has been submitted for 

publication to the International Symposium on Visual Computing (ISVC 2013)1 and the 

International Conference on Knowledge Technologies and Data-driven Business (I-Know 2014)2. 

An publication of the final visual interface is planned for the end of the year. Possible venues 

include ISVC 2014, EuroVis 2014, and similar conferences, or conferences with a focus on policy 

modeling. Moreover, a book chapter3 about the overall concept of including visualization into the  

policy making process has been submitted and accepted for publication. In this chapter, e.g., the 

visual interface to the optimization components has been described as a case study.   

As final steps, last improvements of the visual interface emerging from this deliverable will be 

implemented. Finally, the system will be introduced to a broader audience and tested in the final 

piloting phase of the project within WP9. 

 

 

 

 

                                                      
1 T. Ruppert, J. Bernard, A. Ulmer, A. Kuijper, J. Kohlhammer. Visual Access to Optimization Problems in 

Strategic Environmental Assessment. In: G. Bebis et al. (eds.) International Symposium on Visual Computing 

(ISVC2013). LNCS, Springer, Heidelberg (2013). 

 
2 T. Ruppert, J. Bernard, A. Ulmer, H. Lücke-Tieke, J. Kohlhammer. Visual Access to Agent-based Simulation 

Models to Support Political Decision Making. In: 14th International Conference on Knowledge Management 

and Knowledge Technologies (i-KNOW2014). ACM, New York, USA (2014). Accepted for publication 

 
3 T. Ruppert, J. Dambruch, M. Krämer, T. Balke, M. Gavanelli, S. Bragaglia, F. Chesani, M. Milano, J. 

Kohlhammer. Visual Decision Support for Policy Making – Advancing Policy Analysis with Visualization. 

In: Policy practice and digital science: Integrating complex systems, social simulation and public 

administration in policy research. Christopher G. Reddick (eds.), Springer. (to appear) 
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 Appendix – Task-Completion Test and Questionnaire 8

 

ePolicy – Engineering the policy making life-cycle 

Usability Evaluation 

 

Intro 

The ePolicy project is a joint research project funded by the European commission with the goal of 

supporting policy makers in their decision process. One of the use cases in the project focuses on 

optimising the regional energy plan of the region Emilia Romagna in Italy. 

At the following Link (URL: http://epolicy.igd.fraunhofer.de/demo/) you will find an intermediate 

version of the ePolicy prototype. Please do not resize the window when using the prototype.  

The usability test and the underlying questionnaire will be used to evaluate and improve the 

current version of the integrated prototype. 

 

Personal Information 

Name (optional): __________________________________________________________ 

Age:   __________________________________________________________ 

Gender:  __________________________________________________________ 

Profession:  __________________________________________________________ 

Degree of education: __________________________________________________________ 

Area of expertise: __________________________________________________________ 

 

 

 

 

 

 

http://epolicy.igd.fraunhofer.de/demo/
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Introduction to the Analytical Modules 

The ePolicy tool consists of three analytical modules with the goal of supporting the policy maker in the 

political decision process. In the following usability test, you (who will be acting as the policy maker) will 

define an energy plan for the Emilia Romagna region in Italy. Before testing the tool please read the short 

introduction to the individual analytical modules below.    

Social Simulation Module 

The purpose of the Social Simulation module is to estimate the public adoption of photovoltaic systems 

given the subsidy strategies implemented by the government. It tries to simulate how much energy would 

be added by private photovoltaic panels if the government spends a certain budget on financially 

supporting their private installations. Besides the added power capacity with a given budget, the simulation 

also considers demographic information about the supported households. 

Energy Plan Optimisation Module 

The purpose of the Energy Plan Optimisation module is to calculate an optimal energy plan for a given 

target function with specified constraints (e.g. constraints on budget or environmental impacts). The 

optimised energy plan quantifies the amount of energy to be additionally produced per energy source in 

the future. Moreover, for each energy plan, information about the costs and the impact on the 

environment is calculated. 

Public Opinion Analysis Module 

The purpose of the Public Opinion Analysis module is to estimate the public opinion towards predefined 

policy topics. In the current tool, the public opinion about photovoltaic systems is investigated. In order to 

do this, internet forums about renewable energies are analysed, and the posts are automatically classified 

into thematic categories. Then a sentiment score (between -5 and +5) that denotes the negative or positive 

sentiment towards this category is assigned to each post. Currently the Opinion mining component 

analyses only documents in Italian, but the results and the interface is in English. 

 

 

 

Task Completion Usability Test 

Please follow the next steps and fill in the empty spaces with the answers.  

Firstly, start the prototype under the following link:  

http://epolicy.igd.fraunhofer.de/demo/ 

Now, please press “Proceed without login”.  

  

http://epolicy.igd.fraunhofer.de/demo/
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Task 1 

Please select the “Social Simulation” module. You see a number of pre-calculated simulation 

scenarios. Please filter the simulation results to show results for the Emilia Romagna region with a 

first-come-first-serve distribution of the budget, and only the regional policy instruments 

activated.  

Within this scenario, select the simulation result with the maximal capacity that can be installed 

with costs not exceeding 700 million Euros. What are the exact costs and installed capacity of 

this simulation result? 

___________________________________________________________________________ 

 

Notes:  

 

 

 

Please indicate below how successful the tool was in allowing you to find this information:  

 successful  

 problems, but successful 

 successful with help from test supervisor 

 not successful / stopped by test supervisor  

 not successful because of technical difficulties 

How easy/difficult was it to fulfil this task?  

Very difficult Very easy 
 

Comments/Suggestions: 
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Task 2 

Select the simulation scenario identified in the previous task and see more detailed information 

about it in the ‘Time’ view.   

What is the overall cost spent on “Grants” in this scenario?  

___________________________________________________________________________ 

 

Notes:  

 

 

 

Please indicate below how successful the tool was in allowing you to find this information:  

 successful  

 problems, but successful 

 successful with help from test supervisor 

 not successful / stopped by test supervisor  

 not successful because of technical difficulties 

How easy/difficult was it to fulfil this task?  

Very difficult Very easy 
 

Comments/Suggestions: 
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Task 3 

Switch to the ‘Demographics’ view.  

Which income group received the largest amount of “Grant” support in the specified scenario? 

___________________________________________________________________________ 

 

Notes:  

 

 

 

Please indicate below how successful the tool was in allowing you to find this information:  

 successful  

 problems, but successful 

 successful with help from test supervisor 

 not successful / stopped by test supervisor  

 not successful because of technical difficulties 

How easy/difficult was it to fulfil this task?  

Very difficult Very easy 
 

Comments/Suggestions: 
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Task 4 

Return to the “Start” page and switch to the “Optimisation” module. You now want to calculate 

an optimal energy plan by maximising the installed power and minimising the costs at the same 

time. Therefore, specify the respective target functions. Moreover, restrict the maximum amount 

of photovoltaic energy to 4000MW. Compute the optimised energy plans. 

What is the overall cost of the energy plan that produces the highest amount of energy?  

___________________________________________________________________________ 

 

Notes:  

 

 

 

Please indicate below how successful the tool was in allowing you to find this information: 

 successful  

 problems, but successful 

 successful with help from test supervisor 

 not successful / stopped by test supervisor  

 not successful because of technical difficulties 

How easy/difficult was it to fulfil this task?  

Very difficult Very easy 
 

Comments/Suggestions: 
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Task 5 

Select the plan from the previous task 4 (the one that produces the highest amount of energy) and 

view detailed information about it.  

Which environmental impact is most positively affected by the energy plan?  

___________________________________________________________________________ 

 

Notes:  

 

 

 

Please indicate below how successful the tool was in allowing you to find this information:  

 successful  

 problems, but successful 

 successful with help from test supervisor 

 not successful / stopped by test supervisor  

 not successful because of technical difficulties 

How easy/difficult was it to fulfil this task?  

Very difficult Very easy 
 

Comments/Suggestions: 
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Task 6 

Return to the “Start” page and switch to the “Opinion Mining” module. Select the category that 

addresses the economic aspect of photovoltaic energy. Select the time interval with the most 

positive opinion. Within this interval, select the most positive opinion. 

What are the name of the author and the exact date of the post? 

___________________________________________________________________________ 

 

Notes:  

 

 

 

Please indicate below how successful the tool was in allowing you to find this information:  

 successful  

 problems, but successful 

 successful with help from test supervisor 

 not successful / stopped by test supervisor  

 not successful because of technical difficulties 

How easy/difficult was it to fulfil this task?  

Very difficult Very easy 
 

Comments/Suggestions: 

 

 

That concludes the test, thank you. Feel free to explore the application further, and please answer 

the following questionnaire.  
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Usability Questionnaire: 

Simulation Component 

In the ‘Overview’ view of the simulation component the user can see all calculated simulation 

scenarios visualised in a scatterplot with the respective costs and installed power.  

 
Figure 18: Overview: all simulation results are displayed. 

Looking at the visual interface – do you intuitively know how to use the interface?  

 Yes  No, why not: ____________________________________________________ 

__________________________________________________________________________________ 

Is the organisation and display of the interface useful for your understanding? 

 Yes  No, why not: ____________________________________________________ 

__________________________________________________________________________________ 

Is any information missing in the interface? 

 No  Yes, which: _____________________________________________________ 

__________________________________________________________________________________ 

Is any unnecessary information provided that should be removed from the interface? 

 No  Yes, which:_ ____________________________________________________ 

__________________________________________________________________________________ 

Do you have any suggestions for improving the interface? 

___________________________________________________________________________ 
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In the ‘Time’ view the user can see the installed capacity, the costs and the participant rate 

aggregated into years.  

 
Figure 19: Time View: power, costs and participant rate over the years. 

Looking at the visual interface – do you intuitively know how to use the interface?  

 Yes  No, why not: ____________________________________________________ 

__________________________________________________________________________________ 

Is the organisation and display of the interface useful for your understanding? 

 Yes  No, why not: ____________________________________________________ 

__________________________________________________________________________________ 

Is any information missing in the interface? 

 No  Yes, which: _____________________________________________________ 

__________________________________________________________________________________ 

Is any unnecessary information provided that should be removed from the interface? 

 No  Yes, which:_ ____________________________________________________ 

__________________________________________________________________________________ 

Do you have any suggestions for improving the interface? 

___________________________________________________________________________ 
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In the ‘Demographics’ view the user sees the aggregated power, costs and participant rates for 

categorised age, education and income groups.  

 
Figure 20: Demographics View: power, costs and participant rates per age, education and income. 

Looking at the visual interface – do you intuitively know how to use the interface?  

 Yes  No, why not: ____________________________________________________ 

__________________________________________________________________________________ 

Is the organisation and display of the interface useful for your understanding? 

 Yes  No, why not: ____________________________________________________ 

__________________________________________________________________________________ 

Is any information missing in the interface? 

 No  Yes, which: _____________________________________________________ 

__________________________________________________________________________________ 

Is any unnecessary information provided that should be removed from the interface? 

 No  Yes, which:_ ____________________________________________________ 

__________________________________________________________________________________ 

Do you have any suggestions for improving the interface? 

___________________________________________________________________________ 
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Additional Questions for Simulation Component 

Please switch again to the ‘Overview’ view of the Simulation Component (cf. Figure 18). 

Please rephrase in your own words how you interpret the shown plot including the description 

of the axes.  

___________________________________________________________________________ 

___________________________________________________________________________ 

 

Now, please select a plan with all policy instruments activated, and view the aggregated outputs. 

Please switch to the ‘Time’ view or have a look at Figure 21. 

 
Figure 21: Time View: Simulation run with all policy instruments activated 

In the ‘Costs’ plot, negative values occur. What is your interpretation of this? 

___________________________________________________________________________ 

___________________________________________________________________________ 

 

The number of “feed-In tariffs” participants stays nearly constant. What is your interpretation of 

this? 

___________________________________________________________________________ 

___________________________________________________________________________ 

 



38 

Optimisation Component 

In the ‘Specify Plan’ view one or more target function(s) and constraints can be specified.  

 
Figure 22: Specify Plan: visual interface to define objective function(s) and constraints. 

Looking at the visual interface – do you intuitively know how to use the interface?  

 Yes  No, why not: ____________________________________________________ 

__________________________________________________________________________________ 

Is the organisation and display of the interface useful for your understanding? 

 Yes  No, why not: ____________________________________________________ 

__________________________________________________________________________________ 

Is any information missing in the interface? 

 No  Yes, which: _____________________________________________________ 

__________________________________________________________________________________ 

Is any unnecessary information provided that should be removed from the interface? 

 No  Yes, which:_ ____________________________________________________ 

__________________________________________________________________________________ 

Do you have any suggestions for improving the interface? 

___________________________________________________________________________ 
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After the definition of one or more target function(s) and constraints the user can click ‘Compute’ 

to analyse the optimised plans calculated by the system.  

  
Figure 23: Compare Plans: visual interface to compare the calculated energy plans. 

Looking at the visual interface – do you intuitively know how to use the interface?  

 Yes  No, why not: ____________________________________________________ 

__________________________________________________________________________________ 

Is the organisation and display of the interface useful for your understanding? 

 Yes  No, why not: ____________________________________________________ 

__________________________________________________________________________________ 

Is any information missing in the interface? 

 No  Yes, which: _____________________________________________________ 

__________________________________________________________________________________ 

Is any unnecessary information provided that should be removed from the interface? 

 No  Yes, which:_ ____________________________________________________ 

__________________________________________________________________________________ 

Do you have any suggestions for improving the interface? 

___________________________________________________________________________ 
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The user can select one specific plan in the “Energy Plan” view to get more details. The same view 

is provided to the user, if he/she only specifies one target function, since in this case only one 

optimal plan is calculated. 

 
Figure 24: Energy Plan View: More details about a selected energy plan can be observed 

Looking at the visual interface – do you intuitively know how to use the interface?  

 Yes  No, why not: ____________________________________________________ 

__________________________________________________________________________________ 

Is the organisation and display of the interface useful for your understanding? 

 Yes  No, why not: ____________________________________________________ 

__________________________________________________________________________________ 

Is any information missing in the interface? 

 No  Yes, which: _____________________________________________________ 

__________________________________________________________________________________ 

Is any unnecessary information provided that should be removed from the interface? 

 No  Yes, which:_ ____________________________________________________ 

__________________________________________________________________________________ 

Do you have any suggestions for improving the interface? 

___________________________________________________________________________ 
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Opinion Mining Component 

 
Figure 25: Visual Interface to Opinion Mining Component 

Looking at the visual interface – do you intuitively know how to use the interface?  

 Yes  No, why not: ____________________________________________________ 

__________________________________________________________________________________ 

Is the organisation and display of the interface useful for your understanding? 

 Yes  No, why not: ____________________________________________________ 

__________________________________________________________________________________ 

Is any information missing in the interface? 

 No  Yes, which: _____________________________________________________ 

__________________________________________________________________________________ 

Is any unnecessary information provided that should be removed from the interface? 

 No  Yes, which:_ ____________________________________________________ 

__________________________________________________________________________________ 

Do you have any suggestions for improving the interface? 

___________________________________________________________________________ 
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Final Questions 

What is your overall impression to the system? Do think, it might help in decision-making? 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

 

Do you have any open questions, ideas, suggestions,…? 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

 

 

Thank you very much for your support! 

 

The ePolicy Project Team 

 

 


