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Abstract 
 

In recent years, Makerspaces research is growing by 

maker movement, Makerspace provides a learning 

environment to help students learning maker education. 

Especially, the World Cafe focuses on sharing and exploring 

ideas, and participants are able to express their views. 

However, no previous research using meaningful learning to 

investigated The World Café method in Makerspace learning 

environment to understand the educational potential of this 

study. This study aims to investigate gender difference and 

The World Café method impact students’ learning 

achievement and meaningful learning in maker education. 

This study used one-group pretest-posttest nonequivalent-

groups design method, and consisted of 53 college students 

that take the course and then complete the questionnaire before 

and after The World Café method. The results showed that 

improved students’ learning achievement and meaningful 

learning in The World Café method, and male have positive 

learning achievement, but meaningful learning questionnaire 

showed that the gender difference didn’t reach significance in 

The World Café method. This study revealed that The World 

Café method might be appropriate for the needs of learning by 

doing subjects and future research could continue to explore 

more STEM/maker education. 

 

Keywords: Makerspace, Maker education, The World Café, 

Meaningful learning, Internet of Things 

 

1  Introduction 
 

In recent years, Makerspaces embody a growing by maker 

movement. Makerspace focuses on learning and sharing ideas 

as a learning space where you can collaborate and perform 

meaningful digital activities such as programming [1-3] for 

promoting creativity, critical thinking and problem-solving [4]. 

Makerspace allow students explored concepts through 

operating modes that resonate with students’ preferred 

educational exploration methods [5]. Especially, the question 

of most appropriate learning goals may haven’t one “correct 

answer” through Makerspace activity [6]. It provides students 

to apply their skills and knowledge create new things in access 

new communities and learning opportunities [2]. Several 

studies have been studied the Makerspace learning 

environment [3-4, 7-9]. However, the research literature on the 

educational benefits of Makerspace is growing steadily, but 

findings related to the impact of meaningful learning 

evaluation on Makerspace environment remain elusive. 

The lack of women in the STEM field has been a historical 

legacy and discourages women from engaging in related 

STEM education and careers [10], and women who dropped 

out STEM fields have lower self-efficacy, and the frustrated 

male-dominated engineering culture [11]. However, male 

students have a significant interest than female students in 

future STEM careers [12]. Especially, maker education 

learning value and STEM education standards are same as in 

the 21st century learning framework [13]. It necessary to 

explore students’ learning and status, and how to use 

effectiveness of different teaching method that improve 

students’ attitudes and interests to reduce the gender gap in 

STEM filed [12, 14]. Therefore, in the needs of informal 

learning, it is necessary to focus on the effectiveness of 

teaching strategies rather than pure environmental influences 

to promote women’s persistence in the STEM field [14]. 

Based on the women’s cognitive ability to increasing women’s 

STEM interest, and emphasize hard work to replace natural 

abilities, in order to reduce the gender gap and provide women 

with a maximum career choice in STEM [15]. Therefore, we 

argued that the characteristics of The World Café might be 

appropriate for maker education.  

The World Cafe has expanded that use has proven to help 

solve problems quickly and easily [16]. The World Cafe 

focuses on listening and exploring ideas, and participants are 

able to express their views in a forum that values them all [17]. 

The World Cafe dialogue focuses on group discussions and 

rotations, adopting new perspectives to maximize 

brainstorming, and finally creating collective intelligence [16]. 

Regardless of their social or cultural background, The World 

Cafe is a helpful way to promote reflection in the higher 

education, through discussion in a relaxed and comfortable 

environment [17]. The style of discussion is an admirative 

inquiry, which discusses the question more than once, 

encourages members to share their personal opinions, and 

listens to others to discover the background and underlying 

issues of multiple opinions [16]. 

Makerspaces have played an important role in changing 

the local culture towards innovation and making [9]. 

Makerspace provides a learning environment to help students 

use the knowledge and hands-on experience for the 21st-

century skills [13]. It’s necessary to develop teaching methods 

and assessment tools in education to fit the needs of students 

to develop 21st-century skills [1, 4]. As far as we know, no 

previous research has investigated The World Café method in 
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Makerspace learning environment to understand the 

educational potential of this study.  

The purpose of this research is to explore the learning 

achievement that effect The World Café Makerspace in the 

college settings. It would be of special interest to use 

meaningful learning evaluation investigate using The World 

Café on Makerspace learning environment. Especially, The 

World Café method has informal learning and share ideas 

characteristic. It might appropriate for the woman to learn 

STEM or maker education. In order to reduce gender gap in 

learning achievement and engage female students learning by 

doing their project. In addition, this research is aim to 

investigate the impact of The World Café method that learning 

achievement and meaningful learning before and after course. 

The research questions are as the following: 

(1) Does The World Café have different effects than 

traditional teaching on college students’ learning 

achievement? 

(2) Does The World Café have different gender impacts 

on college students’ learning achievement? 

(3) Does The World Café have different effects than 

traditional teaching on college students’ meaningful 

learning? 

(4) Does World Cafe have different gender influences 

on meaningful learning of college students? 

 

2  Literature Review 
 

2.1 Maker Education 
 

Makerspaces are defined as the making processes that 

includes problem-solving and making meaningful projects, 

share ideas [2-3, 13]. Makerspace could be built in special 

physical areas or community of practice where the maker can 

engage in making [1], and provide the opportunity to create 

inclusive environments where both boys and girls and students 

with limited English proficiency to be makers [18]. Based on 

Makerspace has different needs for people, cultural 

backgrounds and levels of expertise, it necessary to add 

different location such as (libraries, museums) to encourage 

the maker movement [19]. Makerspace as a means to 

problematize taken-for-granted goals of schooling, instead of 

“plug and play” solution to school-based curriculum problems 

[6]. Many studies have been studied the design the 

Makerspace learning environment, such as based design based 

learning (DBL) [7], positive technological development (PTD) 

[3], craft expression, design and technology (CDT) [8], 

redistributed manufacturing (RDM) [9]. Designing 

Makerspace is not only separate creativity and scientific skills, 

but to promote the inter-discipline of ideas from different 

research fields to enhance understanding and stimulate 

innovative insights [5, 20]. Therefore, creating a Makerspace 

ensures that theory and practical applications have the same 

credibility and taught the topics in meaningful activities [5, 8, 

18]. Especially, Makerspace can provide a suitable learning 

environment to promote students’ theory and practice to 

improve students’ learning motivation and other abilities [21-

22]. 

 

2.2 The World Cafe 
 

In 2003, The World Café is a phenomenon that was first 

designed by Juanita Brown and has been widely used around 

the world [23]. The World Cafe is particularly effective in 

collective wisdom and discussion approach that can diffusion 

the ideas in the large group [16], it is well-suited for goals and 

processes related to organizational learning through the 

derivative of dialogic processes [24]. The World Cafe engages 

participants to have conversations with individuals from 

different backgrounds illustrates the power of creating a warm 

and hospitable space [17]. The World Cafe has been used in 

education [17, 25-27]. The World Cafe method can be used as 

a teaching strategy to encourage students to participate in 

exploring a variety of topics of interest and developing the 

ability to communicate, build relationships and collaborative 

learning [27]. Especially, The World Cafe provides a step-by-

step guide on how to organize events, generate and capture 

participant insights in a meaningful and creative way [17]. The 

World Cafe is a better way than large group facilitation [25] 

and strategy workshops [16]. 

 

2.3 Meaningful Learning 
 

The meaningful learning concept was proposed by 

Ausubel [28], who declared that learning can only be 

advocated when learning is related to learners' previous 

experiences, as shown in their cognitive structure and the 

content of the learning is compatible with that structure can be 

meaningful. Meaningful learning is an effective teaching 

method to enhance the students’ learning achievement [29-31]. 

Meaningful learning is a process that students learn new 

information is related to previous knowledge within the 

student’s cognitive structure [32-33]. Especially, any related 

technology education should be examined the characteristics 

of meaningful learning [34].  

There are still have much research apply meaningful 

learning in teaching method such as problem-based learning 

[35], project-based learning [36], collaborative learning [37], 

game-based learning [31], ubiquitous learning [38]. This 

research using five of the characteristics of meaningful 

learning selected from previous studies, Meaningful learning 

teaching activities to meet with the following: active, 

authentic, constructive, cooperative, personalized [34, 38]. As 

meaningful learning properties for student’s identification that 

can be enhanced their learning is desirable [33]. Therefore, 

students should play an active role in exploring the interaction 

opportunities in learning activities for meaningful experiences. 

 

3  Methodology 
 

3.1 Participants 
 

The participants of the study consisted of 53 college 

students studying Internet of Things (Iot) course at the 

department of information management at southern taiwan of 

University. There were 27 males and 26 females in the study. 

The study was conducted in the Internet of Things (Iot) course 

met once per week for 180 minutes. In order to avoid the 

influence of teacher impacts control variables (e.g. student 

characteristics, evaluate, teaching quality) on the experimental 

results. Therefore, students were taught by the teacher who 

had maker education and the Internet of Things experience. 
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3.2 Internet of Things Course Design 
 

This course using The World Café method that is designed 

according to the following seven principles (adapted from [23]: 

1. Set the context: The hosts consciously created the 

purpose and parameters of collaborative learning. During the 

World Cafe  ́session, they help to shape the content and the 

preparing process. 

2. Create a friendly space: create the welcoming social 

space and provides personal comfort and psychological safety 

by the hosts. In some instances, this creative environment will 

engage students in the activity. 

3. Explore important questions: Every participants 

should concentrate their collective attention on strong issues 

that concerned with attracting cooperation. Following on the 

timeframe and objectives, the cafe can explore individual 

questions or ask them through several rounds of dialogue. 

4. Promote everyone to contribute: All participants to 

the World Cafe  ́ should be invited to fully participate and 

respect the unique contributions of everyone. When people 

feel engaged they are contributing questions by their thinking 

that are important to them. 

5. Cross-pollination and connecting different 

perspectives: By encouraging a rich interactive network, 

optimal learning and development can be achieved. Promoting 

conversational rounds and asking people to change tables 

between rounds can build a dense network of contacts. In some 

situations, it may be useful to have someone sit at the table as 

a table host to summarize the newcomer’s last round of 

conversations and invite them to share the essence of the last 

round. The tables can be ‘waited’ on by the cafe´ hosts through 

where possible. 

6. Listen each patterns, insights and deeper questions: 

As connected with the various aspects that are successful, and 

focused shared attention should be encouraged to foster 

coherence in thought while recognizing individual 

contributions. 

7. Share collective discoveries. The hosts should have 

collective knowledge that can visibly displayed and actioned. 

Collective knowledge can be developed by distilling the 

quality of insights, patterns, topics, and deeper issues, and 

providing a way to bring them to the entire team. In order to 

capture this information visually on flipcharts, notes or even 

paper tablecloths, you can paste the information on the wall, 

discuss and take action. 

Figure 1. The World Café process 

 

Based on The World Café principles, we build The World 

Café as Makerspace environment. This is a general process for 

establishing a dialogue as shown in Figure 1: 

1. There have five groups that each group of ten to 

eleven people and one host is selected, the whole 

activity continued three hours. 

2. Rotate every thirty minutes to change the table, each 

host has five minutes to share the main conclusions 

of his / her table. 

3. Everyone must go through all the groups, all 

participants must contribute to all tables. 

4. Each table has questions that guide the discussion, 

the facilitator can determine whether to extend 

certain dimensions or add new dimensions. 

5. Final evaluation of the report, the leader needs to 

report their group final discussion of the report. 

 

3.3 Experimental Procedure 
 

This study used one-group pretest-posttest nonequivalent-

groups design method. The traditional teaching total teaching 

time was 6 weeks. Pre-questionnaire and learning 

achievements were given to the finishing of the traditional 

course by the teachers in order to determine students’ 

meaningful learning and learning achievement. After the 

traditional teaching, The World Café method total teaching 

time was 5 weeks. At the end of the course, the post-

questionnaire and learning achievement were given to the 

students as shown in Figure 2. 

Figure 2. Experiment procedure  

 

3.4 Data Collection 
 

This study explores the benefits of the world cafe method 

to Maker education in terms of stimulating college students’ 

learning achievement and meaningful learning.  

This study aimed to evaluate the participants’ learning 

achievement in the traditional teaching and The World Café 

method after the course. We used the report and test as our 

learning achievement. A group of experts evaluated the 

validity of the test paper and further revised it to eliminate 

incorrect questions and improve semantic content. 

In order to measure college students’ original and ultimate 

meaningful learning status, this research adopted the 
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questionnaire of meaningful learning developed by Huang, 

Chiu, Liu and Chen [38] with a five-point likert scale. This 

questionnaire consists of 15 questions that involve five 

dimensions of meaningful learning: active, authentic, 

constructive, cooperative, personalized. Cronbach alpha’s 

value of meaningful learning questionnaire was found to be 

0.92, indicating a high level of reliability, and the reliabilities 

of the dimensions of active, authentic, constructive, 

cooperative, personalized are 0.82, 0.83, 0.81, 0.81 and 0.73, 

respectively. After the revised questionnaire, Meaningful 

learning questionnaire was examined by three experts, who 

have a maker educational background provided the expert 

validity. 

 

3.5 Data Analysis 
 

This study used a paired sample t-test and independent 

sample t-test to examine students’ meaningful learning and 

learning achievement. In order to understand the change of 

students’ meaningful learning to traditional teaching before 

and after the world cafe method, this study tried to understand 

different gender change of students’ meaningful learning and 

learning achievement after The World Café method. 

 

4  Results 
 

This study aimed to investigate the change of students’ 

learning achievement and meaningful learning of maker 

education in a world cafe activity. The results of the learning 

achievement and analysis of different gender are shown in 

Table 1 and Table 2. The results of the meaningful learning 

and analysis of different gender and questionnaire are shown 

in Table 3 and Table 4. 

 

 

Table 1. Analysis of a paired sample t-test for students’ learning achievement 

Participant Pre-test Post-test t p 

 M SD M SD   

Students (n=53) 73.49 9.35 79.62 6.08 -5.49 .00* 

*p < .05 

 

A sample t-test was showed that the first research objective. 

The quantitative data showed that student learning 

achievement at both pre-test (M = 73.49, SD = 9.35) and post-

test (M = 79.62, SD = 6.08) were positive and significant. 

It means using The World Café method has been effective 

in improving students’ learning achievement in the traditional 

teaching compared with students. 

 

Table 2. Analysis of the independent sample t-test for the learning achievement of different genders 

Dimension Male Female Levene’s test  

for equality 

df MD t Sig 

(2-tailer) 

 M SD M SD F Sig     

Learning  

achievement 
81.59 7.19 77.57 3.83 8.35 .00 51 4.01 2.54 .01* 

*p < .05 

 

The independent sample t-test was showed that the second 

research objective. It showed that using The World Café 

method in the male group was effective (MD = 4.01, t= 2.54, 

sig. p=.01 < .05). It means using The World Café method has 

been effective in improving students’ learning achievement in 

the male group compared with students in the female group. 

 

Table 3. Analysis of a paired sample t-test for students’ meaningful learning 

Participant Dimensions Pre-test Post-test t p 

  M SD M SD   

Students (n=53) Active 3.60 0.59 3.80 0.57 -1.78 .08 

 Cooperative 3.86 0.56 3.98 0.52 -1.34 .18 

 Authentic 3.72 0.47 3.89 0.53 -1.89 .06 

 Constructive 3.69 0.46 3.93 0.53 -2.33 .02* 

 Personalized 3.55 0.52 3.72 0.57 -1.63 .10 

*p < .05 

 

A sample t-test was showed that the third research 

objective. The quantitative data showed that student 

constructive dimensions at both pre-test (M = 3.69, SD = 0.47) 

and post-test (M = 3.93, SD = 0.53) were positive and 

significant. It means using The World Café method has been 

improve all dimensions scores, and effective in improving 

students’ constructive dimension in the traditional teaching. 

 

 

The independent sample t-test was showed that the fourth 

research objective. The quantitative data showed that student 

authentic dimensions at pre-test (M = 3.69, SD = 0.47, sig. 

p=.03 < .05) was positive and significant. It means using the 

traditional teaching method has been effective in different 

gender students’ authentic dimensions in the traditional 

teaching. 
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Table 4. Analysis of the independent sample t-test for the meaningful learning of different gender 

Dimension  Male Female Levene’s test 

for equality of 

variances 

df MD t Sig  

(2-

tailer) 

  M SD M SD F Sig     

Active Pre-

test 

3.55 0.70 3.70 0.43 4.28 0.04 51 -0.19 -1.23 0.22 

 Pro-

test 

3.77 0.60 3.83 0.55 0.18 0.66 51 -0.05 -0.34 0.73 

Cooperative  Pre-

test 

3.73 0.63 3.97 0.47 5.08 0.02* 51 -0.22 -1.45 0.15 

 Pro-

test 

3.93 0.55 4.03 0.50 0.39 0.53 51 -0.10 -0.69 0.49 

Authentic Pre-

test 

3.59 0.55 3.87 0.32 12.32 0.00* 51 -0.27 -2.23 0.03* 

 Pro-

test 

3.83 0.64 3.96 0.39 6.51 0.01* 51 -0.12 -0.83 0.41 

Constructive 

 

Pre-

test 

3.62 0.51 3.76 0.39 1.31 0.25 51 -0.13 -1.09 0.27 

 Pro-

test 

3.92 0.65 3.94 0.38 5.87 0.01* 51 -0.22 -0.15 0.87 

Personalized 

 

Pre-

test 

3.44 0.53 3.67 0.50 0.01 0.89 51 -0.23 -1.65 0.10 

 Pro-

test 

3.69 0.69 3.75 0.42 1.80 0.18 51 -0.06 -0.41 0.68 

*p < .05 

 

 

5  Discussion 
 

5.1 The Impact of Learning Achievement 
 

These data results revealed that students had positively 

significant learning achievement and gender difference in The 

World Café method. These may possible explanations for 

these results. The World Café learning environment might 

engage students’ sharing and exploring the idea to discuss 

each idea that the benefits of diffusion ideas can be maximized 

[17]. Especially, the most important point of creativity is to 

create an appropriate educational environment to enhance 

students’ creativity and motivation. First, Students have more 

learning motivation and willing to listen and share their idea 

in the relaxed and comfortable atmosphere learning 

environment. It can be regard as students have more learning 

motivation and opportunity of collaborative to express their 

ideas in The World Café method. 

Second, The World Café method can be easily and 

effectively solve the problem [16]. So that students can use 

The World Café method to collect and discussion the idea. 

However, based on the characteristics of maker education has 

share ideas, learning by doing, collaborative, making project 

[2-3, 13, 22], and maker education has the following 

advantages: sharing integrates multidisciplinary knowledge, 

openness, compatibility, innovation, and create the project 

[22]. In terms of the maker education, the world cafe method 

has similar features. Students will making project and share 

ideas, collaborative, learning by doing through The World 

Café method to successful learning maker education. At this 

stage of understanding, we believe these are some of the 

reasons that impact students’ learning achievement in The 

World Café method. 

5.2 Using Meaningful Learning Evaluate the 

World Café Method 
 

All of the meaningful learning dimensions are improved 

score, but data showed that only constructive dimension 

positively significant in The World Café method. The World 

Café method has similar characteristics on maker education. 

Therefore, we speculated that The World Café method may be 

affected by maker education that cause constructive 

dimension positively significant. Students will effectively 

transfer their knowledge or idea to build the project through 

maker education. However, the dimension of cooperative is 

the most score subject at the pre-learning stage (traditional 

teaching), and post-learning stage (The World Café method). 

It implied that students can learn from each other through 

exploring new ideas, listening and expressing ideas. The 

World Cafe method can encourage students around mutual 

real topics to conversations and improve students’ 

communicate for collaborative learning [27]. Therefore, The 

World Café method still has been efficiency in cooperative 

learning.  

As shown in Table 3, the data showed that the highest to 

lowest score as following: cooperative (M/SD=3.98/0.52), 

constructive (M/SD=3.93/0.53), authentic (M/SD=3.89/0.53), 

active (M/SD=3.80/0.57), personalized (M/SD=3.72/0.57). 

Both of the cooperative and constructive dimensions are 

occupied first and second score. It implied The World Café 

method would be an appropriate teaching method to learn 

maker education. 

 

5.3 The Impact of Different Gender 
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Interestingly, our study used the informal learning 

teaching method and create the comfortable atmosphere, it 

might appropriate for the female students. However, the 

gender difference data results showed that contrast with 

previous studies, which found that reduce the gender gap in 

STEM filed [15], but this consistent with previous studies, 

which found that male have significantly improved learning 

achievement than female.  

We speculated many factors (e.g. male-dominated 

engineering culture, gender stereotypes, and previous terrible 

learning experience) that female students have less learning 

attitudes and manipulation skills in STEM/maker education. It 

may cause female students to have low self-efficacy to reach 

great learning achievement. It might one of the reasons that 

male students’ learning achievement is more than female 

students’ scores in The World Café method.  

The meaningful learning evaluation findings showed that 

insignificant on gender difference. It implied that male and 

female students have same opinion and perceptive in the 

evaluation. Interestingly, from our data results showed that no 

matter in the pre or post-learning stage. Females’ score has 

more than males’ score. 

 

6  Conclusion 
 

This study aimed to investigate the effectiveness of The 

World Café method in comparison with traditional teaching 

with meaningful learning and learning achievement. In 

conclusion, these are important findings in the understanding 

of The World Café method in maker education as the 

following. 

 The World Café method has positively significant 

learning achievement. 

 Male students have significantly improved learning 

achievement than female students 

 The meaningful learning evaluation findings 

showed that only positively significant constructive 

dimension, and revealed cooperative dimension still 

most score in The World Café method. 

 The meaningful learning evaluation findings 

showed that insignificant on gender difference. 

Therefore, we argued that The World Café method might 

be appropriate for the needs of learning by doing subjects (e.g. 

STEM/maker education). This study adopted to use 

everyone’s wisdom to brainstorm creative ideas for making 

projects. However, the teacher should careful about female 

students learning status, if female students have unpleasant 

attitudes in STEM subjects, it will reduce The World Café 

method learning benefits. Perhaps, if female students have 

more ability (e.g. manipulation, computational thinking skills), 

it can make female students have more self-efficacy and 

confidence, to maximize the world cafe method learning 

benefits. Regardless, future research could continue to explore 

more STEM/maker education and recruit the participants of 

different characteristics or work positions in The World Café 

method. To understand the different factors affected The 

World Café method in the STEM/maker education.  
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