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Abstract 

Being creative is an always communicated need in the business environment and nowadays 

it is increasingly emphasized in education. Educators have to develop creative structures in 

education, teach students how to be(come) creative, and they need to support them in using 

their knowledge on creativity during their student life and later on in their business life. To be 

able to integrate creativity elements in education educators could focus on several creative 

elements. In this study two different categories of creative education elements were 

integrated, which were mobile learning modules and Lego learning modules. The results of 

this study revealed that the integration of mobile learning modules and Lego learning 

modules could improve student performance in terms of participation, project quality, and the 

overall course result. 
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1. Introduction 

Creativity is a keyword in today’s education. ‘Be creative! Be innovative! Then you can be 

successful!’ That’s what students nowadays hear in the courses they attend. Being creative is 

shown as a guarantee for success. But what does it mean ‘to be creative’? What makes a 

person creative? Do we have different degrees of creativity? [10, 11, 12]. Which degree is at 

least needed to be successful? How can we measure creativity in general and students’ 

creativity in working with course related topics in particular? All of these are questions of 

interest when educators want to make their students creative [6, 8, 9]. Mobile learning refers 

to the possibilities of accessing learning content at multiple locations, with different devices; 

and can be used to enhance the learning situations for students. Nowadays, students as well as 

educators have to deal with the complexity of courseware on mobile devices [5, 6, 7, 8, 13]. 

In this study we focus on integration mobile learning modules as well as Lego learning 

modules into a bachelor’s degree course on management information systems (MIS) in order 

to see if they are able to increase student performance. 

 

2. Previous Studies 
 

2.1. Mobile learning modules in higher education 

In a previous study [1] we developed a course concept for a bachelor’s degree course on 

geographic information systems (GIS) integrating mobile learning modules in higher 

education. The course was designed for students from different faculties and used 12 out of 
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14 weeks on mobile learning modules (MLM) as supplements to traditional learning methods, 

such as a lecture, student project, or field analysis. 

Before integrating MLM in the course design, the students’ performance was sufficient 

with about 80% of all students achieving a grade of BB or higher. Nevertheless, there was a 

need for improving the teaching methods for the course because the performance in courses 

that the GIS course was a prerequisite of was generally insufficient. Students obtained basic 

knowledge on geographic information systems but had no idea how to apply this knowledge 

and then use it for other courses. 

For the mobile learning modules, mobile devices, such as mobile phones or tables, can be 

used. For the course, of which the design was enriched with MLM, all students were given 

tables to work on their MLM during the course. The MLM were divided into group projects 

and individual assignments. A sample student project was on GIS cartography and map 

production, where students used their tablets to find sample applications for map production 

in order to prepare a base map on their own and to share their project results with the 

instructor. 

To communicate within student groups and for instructor-student and instructor-student 

group communication, the instructor opened a group on Google Plus. Students obtained a 

basic introduction on the main features of Google Plus. Circles were created for the whole 

course and single groups of students, working on different projects. Sparks were used to share 

research results with circles, selected students, or the whole course. Hangouts were used as 

online office hours [2]. 

At the end of the course, an evaluation showed that 97% of all students used their tablet 

frequently to be active on Google Plus, to communicate with classmates, share research 

results, or communicate with the instructor. This high value of activeness on social networks 

was expected but it has to be mentioned that 40% of all students who were active on social 

media during the course did not use these media before joining the course. 70% of all groups 

used huddles for group chat; all groups used a hangout for group internal videoconferencing. 

More than 50% of all students indicated their use of Google Plus for upcoming courses as 

well. To sum up, compared to the results before MLM integration, students worked more 

interactively, learned how to use mobile devices for course issues, worked on different GIS 

applications actively, and prepared their course project using their tablets. 

 

2.2. Lego learning modules in higher education 

In another previous study [3], we designed and implemented a course design for a 

management information management (MIS) course, focusing on management and 

organization, integrating Lego learning modules (LLM), one creative teaching element, in 

teaching and student learning.  

This course was intended for master’s degree students for a university’s social science 

institute, mainly with an engineering education. Similar to the course integrated in the study 

explained before, student performance for the course was sufficient, with less than 10% of all 

students failing in recent years, and the knowledge generated in this course could not be 

transferred to other courses that this one is a prerequisite of. The instructor structured the 

course without any student project or active assignment, focusing only on a performance 

evaluation in the midterm and final exam. 

To improve the course results and increase student participation, the instructor changed the 

course design, in adopting the course structure, teaching methods by including creative 

education elements. The instructor has chosen Lego Serious Play as the creative education 

element to be focused on in the course to be improved. Lego bricks offer a simple and 

innovative method for people to communicate, express their opinion, feelings and attitudes, 
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and needs no further training to be used. Lego Serious Play (LSP) could be used for strategic 

management, problem solving, decision making, engineering, helping people with a simple 

‘language’ to communicate with each other [4]. 

Students worked on their Lego learning modules (LLM) in the classroom, in their group 

projects, or for individual assignments. Students were given a sample company, for which the 

strategic management framework had to be built using LLM among other methods. LLM was 

used for defining organizational goals, building organizational designs, developing a decision 

making process, working on leadership issues, developing problem solving strategies, and 

working on communication issues for the sample company.  

The first student evaluation was done in 2013, focusing on the dimensions student, 

participation, quality and grade, measuring the quality of student projects, the student 

satisfaction index, attendance rate, and the overall course results. In all four categories, the 

student performance could be improved significantly, with improving the overall course result 

from 0.76 before LLM integration to 0.89 after Lego learning modules have been integrated. 
 

3. Case Study on Integrating Creative Education elements in the course 

design: The ML-LL Approach 

After conducting the two studies mentioned in 3.1 and 3.2, a new challenge for improving 

the course design, teaching methods, and student performance focused on how to combine 

mobile learning modules and Lego learning modules to achieve an even better course 

performance. A case study was conducted in the spring term 2013 involving the creation of a 

course design integration mobile learning modules and Lego learning modules, finding out 

their interdependences, and defining an optimal level of integration of both learning modules.  

The mobile learning - Lego learning (ML-LL) approach focuses on the target to integrate 

both types of learning modules in one course design (Figure 1). 

 

 

Figure 1. The ML-LL approach 
 

The sample course that was chosen to be improved was the ‘Enterprise Information 

Systems’ (EIS) course from a university’s Management Information Systems (MIS) 

bachelor’s degree program. The course is mandatory for fourth year students from the MIS 

bachelor’s degree program and an elective for second to fourth year students of other 

departments and faculties. Table 1 shows the topics covered by the EIS course. 
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Table 1. ‘Enterprise Information Systems’ topics 

 
 

To work on the course topics, students were given a sample company, the EIS Ltd. This 

fictitious company, which was founded in 1984, is located in Germany and offers services for 

the design and supply of production plants for glass wool. The company’s customers are 

located in Europe, Russia, and India mainly. EIS Ltd. is specialized in offering technical 

solutions and tailored engineering for their customers, and cooperates with partners around 

the world to guarantee the timeliness and quality of its customers. Table 2 gives an overview 

on the company’s services. These services are directly related to the topics to be covered in 

the EIS course and the students’ assignments on ML and LL. 
  

Table 2. Services offered by EIS Ltd. 

 
 
In the EIS course in week 1 and 2, a general introduction on enterprise information systems 

is given, followed by strategic planning issues in week 3 and 4. For the strategic planning, the 

EIS Ltd., the course’s sample company, is used to work on strategic planning issues. Selected 

topics to be considered within the strategic planning process are summarized in table 3, with 

the corresponding mobile learning (ML) modules and Lego learning (LL) modules. Strategic 

management covers (1) organizational design, (2) team management, (3) project 

management, (4) change management, (5) IT management, and (6) network management. To 

define ML modules the main question to be answered is: ‘How can mobile devices (mobile 

phone, laptop, tablet) be used to work on course related topics?’ Similar to the strategic 

planning process the instructor defined topics and related ML modules and LL modules for 
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the other course topics (production planning, demand management, and distribution 

management) as well. Figure 2 shows the relationship between the ML modules and the LL 

modules for team management, as part of the strategic planning topic for the sample company 

EIS Ltd. 

Generally, students worked in teams of no more than five; all groups had to present their 

results regularly to the instructor and the other groups.  

For the mobile learning modules, students were given an introduction to Google Plus and 

they used its functionalities (handouts, sparks, huddles) throughout the course, for office 

hours with the instructor, explaining assignments, communicating within the group, with 

other groups or the instructor, for sharing course related materials, for chatting with each 

other and videoconferencing with multiple users. 

For the Lego learning modules, students were given an introduction to the Lego Serious 

Play (LSP) methodology and a sample workshop (2 hours at the beginning of the course) was 

organized by the instructor. The moderator of the workshop was a certified local LSP 

moderator. Within this workshop, students had to design their current situation as a student at 

a university with the Lego bricks. Everyone was given a few minutes to explain his or her 

model and the five best ideas presented received an award by the dean, which was a 

certificate for creative work with LSP. 

To work with Lego Serious Play for their LL modules, every student was given a Lego 

Serious Play starter kit, containing a selection of standard Lego bricks combined with Lego 

Dublo elements, which should be sufficient for students to build metaphors, participate in 

creative storytelling and to apply imagination. Some results of the projects that students 

worked on are summarized in Figure 3 and Table 4. 
 

Table 3. EIS course topics and the ML-LL approach 

 
 

STRATEGIC PLANNING 

 

 

 

 

 

 

Topic 

 

 

 

 

 

description 

ML modules 

(instructions for students) 

 

 

 

 

 

LL modules 

(instructions for 

students) 

Organizational 

design 

 

Planning the 

organizational 

structure and 

organizational 

design 

(1) Use your MD* to search the 

Internet for possible 

organizational designs 

 

 

(1) After your research the 

available organizational 

designs, use your LL 

starter kit to build a 

sample organizational 
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(2) After you finished LL 

modules (1), use your MD to 

design the organizational 

structure of EIS Ltd.: 

Q**: Do you know which 

software tools to use? Conduct 

some research and choose one 

software tool to design the 

organizational structure. 

design for EIS Ltd. Share 

your results with your 

colleagues in your group, 

decide on which proposal 

should be presented to the 

instructor (as a result of 

the whole group) or if 

possible and necessary, 

combine different designs 

to one and present it to the 

instructor. 

Team 

management 

Based on the 

chosen 

organizational 

design the team 

management 

process has to be 

planned and 

implemented 

(1) After you have finished LL 

modules (1), use your MD and 

search the Internet for software 

tools to manage the EIS teams. 

Requirements: you have to define 

the team structure, types of teams, 

team members, and manage their 

availability. Please consider that 

your teams consist of EIS Ltd. 

members and external members, 

working for (local) cooperation 

partners or customers 

(a) define your requirements 

(b) search for available systems  

[consider the budget given, see 

EIS Ltd. description] 

(c) compare the systems you 

found (use function point 

analysis) and the weight structure 

given in the EIS Ltd. description. 

(2) prepare a proposal for which 

team management system should 

be used (give a summary on the 

system, emphasize the pros and 

cons, give a short overview about 

the system’s functionalities, 

explain the expected cost 

structure (implementation cost, 

operational cost), and formulate a 

recommendation for the system 

you want to use for EIS Ltd. 

(1) Use your LL starter kit 

to tell the story about how 

team management should 

work for EIS Ltd.  

Q: What is important for 

managing a team? 

Q: Which teams do you 

have? 

Q: Are they using the 

same ‘language’ so they 

can communicate with 

each other? 

Design the ‘ideal 

structure’ to manage the 

company’s teams. Discuss 

your results with your 

group members, prepare a 

1 page summary 

explaining your design 

and then start with ML (1) 

and (2). 

Project 

management 

 

 

Management of all 

customer (end.-to-

end) projects 

(including project 

structure, HR 

strategy, resource 

management, time 

management, 

meeting 

management) 

(1) After you have finished the 

LL modules (1), use your MD 

and search the Internet for 

possible project management 

approaches (focus on 

international approaches, since 

your sample company is active 

worldwide). 

(2) Analyze what kind of project 

management is needed for EIS 

Ltd. (Consider that projects could 

be internal ones or external ones, 

(1) Consider the following 

situation: You have to 

build a team for a new 

project (at a customer’s 

site somewhere in Russia). 

The team members should 

consist of some of your 

EIS colleagues, external 

experts and customer’s 

employees. 

Consider the typical 

difficulties you could face 
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directly on the customers’ sites. 

(3) Do an extended research on 

project management systems 

available (consider the EIS Ltd. 

budget given) 

(4) Choose five systems, which 

may be used by EIS Ltd. and 

compare these systems (use the 

weight structure given in the EIS 

Ltd. description. 

(5) Prepare a proposal which 

project management system 

should be used (give a summary 

on the system, emphasize pros 

and cons, give a short overview 

about the system’s functionalities, 

explain the expected cost 

structure (implementation cost, 

operational cost), and formulate a 

recommendation for the system 

you want to use for EIS Ltd. 

as a project leader. 

Use your LL starter kit to 

tell the story about your 

difficulties. Share your 

results with your group 

members and prepare one 

(!) story containing the 

ideas of all group 

members. 

Present your results to 

your instructor and the 

other groups. 

Change 

management 

Management of 

internal (change) 

projects 

Related to the project 

management topic; only internal 

change projects have to be 

considered. 

(1) After you have finished LL 

modules (1), use your MD and 

find out what change 

management is all about 

Q: Why is change management 

part of a company’s strategic 

planning approach? 

Q: Consider your sample 

company: what could be typical 

change (management) topics? 

(2) Consider how you want to 

change the organizational 

structure for EIS Ltd. 

Q: What are the steps to be taken?  

Q: How could the change project 

be organized? 

Q: Could there be resistance to 

the change? From whom? Why? 

Useful? Harmful? How to 

handle? 

(3) What kind of IT tool could 

support you in managing the 

change? 

(1) Consider the following 

situation: Your company 

has bought up another one 

somewhere in Russia, and 

you as a change manager 

have to lead the project, 

integrating all of the 

business processes of the 

other company in your 

one. 

Consider the typical 

difficulties you could face 

as a project leader. 

Focus on the human 

resource dimension. What 

kind of resistance could be 

a challenge for you? 

What about your position 

as a change manager? 

Use your LL starter kit to 

tell the story about your 

difficulties. Share your 

results with your group 

members and prepare one 

(!) story containing the 

ideas of all the group 

members. 

Present your results to 

your instructor and the 

other groups. 

Network 

management 

Planning the 

structure how to 

cooperate with 

Related to the team management 

and project management topics. 

(1) After you have finished the 

(1) use your LL starter kit 

and design the network 

containing your company, 
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business partners 

(suppliers, 

customers, 

business partners) 

LL modules (1), consider how 

you have to define the network 

structure for cooperating with 

your business partners and 

customers (on site) 

(2) Use your MD and find out 

how such a network structure 

could be organized. 

Q: What kind of software tool 

would you use to support you in 

planning the network? Do a 

research and explain. 

Q: What are the parameters to be 

considered for the network? Use 

your MD, conduct some research 

and summarize the possible 

parameters, followed by 

weighting them according to their 

relevance for the network you are 

intending to design.  

your business partners, 

local companies you work 

with and sample 

customers. 

Work in your group and 

present your results to 

your instructor and the 

other groups. 

Then work on your ML 

modules. 

* MD = mobile device  ** Q = question      

 

 

 

 

Figure 2. The ML-LL approach for the ‘Team management’ of EIS Ltd.  
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Table 4. Software selection criteria  
(student project results, after working on LL and ML modules) 

SOFTWARE SELECTION CRITERIA 
 

Categories 

 

 
 functionality – the coverage of functional requirements  

 technical architecture – technical requirements, including integration with the existing systems  

 cost – both for implementation, maintenance and further adaptation/extension  

 service and support levels provided by the vendor  

 Vendor evaluation  

 ability to execute  

Factors to be considered 
 1 general requirements  

 2 administration  

 3 security   

 4 reporting  

 5 web access & integration  

 6 vendor characterization  

 7 cost [software, support, service]  

Factors in detail 

 #1: operating system, database format, data import/export, filtering and searching  

friendliness, look ups, user configurability, number of concurrent users, archiving  

requirements, single or multi-side functionality, maintenance, customize, languages  

 # 2 & 3: ease of use, passwords, individual & group settings, customization  

 # 4: ease of access to reports, data export capability, customizable reports, format of reports  

 # 5: purchase or rent, data ownership, functionality, response speed, company stability, cost analysis, 

internet access, customization  

 # 6: stability, professionalism, service level agreement, provision of customization, upgrade path, 

customer base  

 # 7: cost of software, cost of hardware, potential future cost, implementation cost, training cost, cost of 

customization  
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Figure 3. Lego bricks in use 
(student project results, after working on LL and ML modules) 

 

4. Research Results 

All of the students used Google Plus functionalities in their groups and for communicating 

with the instructor. An ad hoc group-to-group communication was not established by the 

students during the semester. Online office hours of the instructor using Google Plus hangouts 

were used frequently (at least twice a week) by each group. The instructor created a Google 

Plus circle for the EIS course, sharing course relevant information and materials. Students 

were active on Google Plus at least once a day. In comparison to that, when the instructor 

used the blackboard as a communication tool for the course in the past, students were active 

in the system every third day on average, with lots of students not active throughout the 

whole semester. With the Google Plus option in use, the instructor could benefit from the 

students activities on social media, Google Plus was used frequently for course related issues 

and private ones as well. In comparison to the study conducted in 2011, where the Google 

Plus usage rate was 0.78, with a course relation of factor 5.2, in the EIS course the Google 

Plus usage rate was 0.92, with a course relation of factor 8.0. Having 97% of all students 

working with their mobile devices on social networks in 2011, nearly all of them, 99.6%, 

used social networks for the EIS course. 

Similar to the study conducted in 2012 (integrating Lego learning elements in higher 

education) for this study the instructor focused on the instructor dimension, which means (1) 

teaching, (2) instructor-student interaction, and the student learning. For the analysis the 

dimensions (a) quality, (b) participation, (c) grade and (d) students were considered. Table 5 

summarizes the research results. 

Considering mobile learning modules the combination of ML and LL had a positive impact 

on student performance. Usage of social networks increased (97% to 99.6%), usage of mobile 

devices for working on projects and assignments increased (80.6% to 97.8% and 90.2% to 

98.7%), and the student willingness to test software for their projects increased as well from 

52.5% to 70.8%. 
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Considering the Lego Learning modules (LLM), the students attendance rate, compared to 

the study conducted in 2012, increased from 92% to 98.7% (the results sorted by student type 

are shown in table 5). Project quality for students with a cumulative grade between 3.00 and 

above improved from 95/100 to 99/100, while the project quality for those having a 

cumulative grade between 2.00 and 3.00 remained unchanged at the 90/100 level and the 

performance of students with a cumulative grade below 2.00 decreased from 75/100 to 

67/100. These results revealed that the combination of ML and LL modules in course design 

has a positive impact on students with an excellent performance, a minor impact on students 

with an average performance and a negative one on partly unsuccessful students with an 

average under 2.00. A reason for that could be that the ML and LL combination causes more 

experiences, challenges, and knowledge for students but also more work in comparison to 

other courses offering no ML or LL modules and less successful students resist more than 

others trying the innovative and creative course elements. The overall course result before 

ML/LL and after ML/LL integration showed that the average result increased by 0.5 to 0.83, 

the best result by 0.7 to 0.98 and the weakest result by 0.26 to 0.56. Although the results for 

students with a performance below 2.00 decreased for Lego learning modules, the overall 

results for those students significantly increased from 0.30 by 0.26 to 0.56.  

 

Table 5. Research results 
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5. Conclusions 

Students are a university’s customers in terms of educational services. Making these 

students satisfied and successful is one premise that instructors have to follow. Creative 

learning elements in education could improve teaching, student-instructor interaction, student 

learning, and course results. Creative learning modules could focus on different dimensions to 

motivate students and prepare them for the further business life. 

In this study, both mobile learning modules (MLM) as well as Lego learning modules 

(LLM) were implemented for a bachelor’s degree course on enterprise information systems to 

measure the overall outcome, in comparison to previous studies where MLM and LLM were 

implemented separately. To motivate students to work on course related topics and to give 

them a business relevant example, a sample company, the EIS Ltd., was ‘founded’ and 

students had to work on improving the company’s performance. The results revealed that 

there is a positive relationship for an MLM and LLM combination, mainly for students with a 

performance between 2.00 and 3.00. The better the students cumulative grade, the better their 

response rate on creative learning elements. 

In a further project the combination of mobile learning modules and Lego learning 

modules should be improved to get better results for all students, but mainly to improve the 

performance of those students having cumulative results between 2.00 and 3.00 that, 

according to this study, were only partly affected by the creative learning elements 

implemented. 
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