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Abstract: A team of a university in Virginia (James Madison University) professors and 

graduate students worked closely with a K-12 museum to enhance children’s learning and 

development using a mobile application.  The study was conducted with children who 

visited the museum from 2016 - 2018. The mobile app is intended to serve as a precursor 

and as a review for what children will encounter while at the museum. Without burning 

the excitement of the museum visit, the children can play related games that help to 

develop their skills. The research was divided into three sections: educational, 

technological and business. The mobile app was designed by James Madison University 

students, under the professor supervision, who investigated ways to encourage museum 

visitors to use the mobile app. Fortunately, the interface, easy navigation, and visiting the 

museum also encouraged users to explore mobile technologies designed to enhance 

learning for children of all ability levels.  The mobile app also drew the attention of 

parents of children who would otherwise be unable to attend the museum due to physical 

limitations or other reasons. This paper aspires the use of technology as a tool to increase 

the learning processes of all young children. 
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Introduction  

The study was conducted with the Explore More Discovery Museum, located in the Shenandoah Valley of 

Virginia. The museum was established in 2002 without permanent display space.  In 2010, the museum renewed the 

space and acquired a full-time executive director and additional staff. The philosophy of the Explore More 

Discovery Museum is to provide the perfect environment for children to learn, to play, to interact and to grow. The 

goals of the study were to examine museum employees’ and visitors’ opinions of the mobile application, provide to 

access for all children who visit the museum and to assess their thoughts regarding the app games and features and 

finally, to explore how to best support children in their use of the museum application.  

Background 

There is a massive growth in using mobile applications in learning and education. Several researchers and 

k-12 educational centers (e.g., kids’ museums) have introduced mobile application(s) as part of the educational 

system (Crompton, Burke & Gregory, 2017; Iskandarova, Griffin, El-Tawab & Mousa. 2017). Universities started to 

have mobile development as part of their curriculum in the last couple of year (El-Tawab, Iskandarova, Almalag & 

Ghazizadeh, 2018). Moreover, the use of the mobile application(s) for teaching kids scientific concepts has 

increased (Calderon, Tryfona & Smith, 2015; Judge, Floyd & Jeffs, 2015). Parents and teachers should have some 

input in these new learning techniques (Bahry, Diana, Anwar, Rias & Perveen, 2015; Liu, Wang, Guo & Hong, 

2016; Rideout, 2014). Radesky, Schumacher & Zuckerman (2015) highlights on the good, bad and unknown of the 
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use of mobile applications for young children. Mobile devices (e.g., iPad, Android tablets, smartphones…etc.) are 

part of our current learning resources (Fulford, Ho, Iyoda, 2015). 

Purpose of the Study/Research Questions  

The study had several purposes. We were interested in the perceptions of children and parents who visit the 

museum regarding the features and functionality of the museum mobile application. We also wanted to: 1) examine 

how children interacted with the mobile games which were exact displays of the stations at the museum; 2) 

determine the most popular stations of the children; 3) investigate whether specific adjustments for any games were 

necessary; and, 4) determine how to help the museum expand brand perception and have children and families 

continue to engage with the museum. The following research questions were formulated for the study: 

1. What are the different perceptions regarding the proposed museum mobile app? 

2. What concerns were observed while children played with the games? 

3. Did the museum app have an impact on the children’s learning? 

4. How might the museum promote the mobile app? 

Conceptual Framework of the Study 

The conceptual framework provided a visual representation of what the researchers intended to analyze. 

The study focused on three areas: 1) technology (focused on mobile handheld devices); 2) education (addressed 

mobile learning); and, 3) the learner (covered 3-12-year-old children) (Figure 1). An intersection of the three 

produced a practical and productive learning opportunity for all children.  

 

 

Figure 1: Conceptual Framework of the Study 

Study 
 

The researchers were from three different colleges across the institution: college of education, college of integrated 

science and engineering, and the college of business. The idea was to make sure that it is a multidisplinary team of 

researchers. Duration of the study was three years. The educational team designed two surveys, one to address the children’s 

needs (occurred in summer, 2016) and the other to evaluate children’s satisfaction level regarding the new museum mobile 

application (occurred in summer, 2018). James Madison University Institutional Review Board approved the research. 

In the summer of 2016, the education team collected data from children who visited the Explore More Discovery 

Museum, to evaluate the need for a mobile application (Iskandarova, 2016). The children were asked which features and 

games they would like to see in a mobile application. The data were considered and evaluated to obtain more detailed 

information about the needs and effects of mobile technology on a community museum. In the analysis, certain variables 

related to the children and parents’ experiences, satisfaction, and childhood education became significant factors. All these 

information were collected before any technology development of the mobile app.  
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The types of experiences that children have had in various museums are unique and distinct. The children come 

from different schools, and they are of various cultural backgrounds and belong to different age groups. These factors may 

impact a child’s learning processes as well. The significance of these findings is that they create a case for children that 

encourages them to explore interests and similar experiences in their learning processes. While analyzing the data, the 

education team also investigated the challenges that children might have such as accessing the internet and having a personal 

tablet. The education team discovered that 35% of the participants did not have an internet connection at home, and 40% of 

the children did not have personal tablets. The needs wish list of games and challenges were discussed with the technology 

team before building the museum mobile application. 

 

Based on the analyses of the data, in the fall, 2016 the technology team completed the alpha version of the app (Fig. 

2). The technology team created several K-12 educational games for e-learning activities before or after visiting the museum. 

The mobile application was introduced to museum teachers to receive their feedback. After back and forth discussions 

between the two teams, the technology team began to build the beta version of the app in spring 2017 (Fig. 3). The app was 

sorted into four major parts: information, exhibits, programs, and support. There were sixteen games in the beta version; each 

game emulated the corresponding museum station. Each game was categorized based on age groups, and the difficulty level 

changed based on age. All games are constructed to provide feedback to the user regarding the completed game or not.   

 

Figure 2: Screen Shot - Alpha version of the museum mobile application - used for feedback discussion 

The technology team took into consideration any limitation that appeared while analyzing the data, such as 

some users did not have an internet connection at home, and some of the users did not own a tablet. The technology 

team made the mobile app available to users without internet access. The museum visitors were allowed to borrow 

an iPad or a tablet for a limited time to address the museum's second concern (similar to the idea of borrowing a 

book from the library). 

 

In designing the mobile app, several considerations are taken into account. The range of age’s scope of the 

children visiting the museum. The games must be engaging and changing as to keep the child interest in using the 

app itself. For example, in designing a game for a child matching the visit to a farmer market area in the museum, 

we are trying to develop certain skills using a matching game, the matching game has three different levels: for the 

number of fruits or vegetables, speed of the flipping and the randomization of the initial location. As a result, if 

played by a child of age less than 5, or 5-7, or older, the engagement and exciting is preserved.   



 

Figure 3: Screen Shot - Beta version of the museum mobile application, left screenshot: shows the app main 

interface, the middle is showing the various exhibits, and the right screenshot shows an example of a matching app 

that reflects the visit to a farmer market area in the museum.  

In fall 2017, the business team did a SWOT analysis to understand the market condition and also to clarify 

the strength, weaknesses, opportunities, and threats of the museum application as shown in (Tab. 1). The business 

team’s research methods consisted of direct observation, numerous museum visits, examination of exhibits, spaces, 

flow, and organization. Also, the team collected statistical information from the museum staff.  Researchers also 

needed to know the museum membership number and the number of visitors on any given day. 

 

Strengths Weaknesses 

- Well-structured programs 

- Kids friendly venue 

- Lots of support from the community 

- Strong customer satisfaction 

- Good location 

- Unique Spaces 

- Friendly staff 

- Clean and organized 

- Offers extra functionality that benefits 

families such as birthday party space and 

setup 

- Lack of a mobile application 

- Funding takes a long time — small town.  

Opportunities Threats 

- Potential to engage with children not only 

when they are in the museum, but outside 

of it as well.  

- The potential for older demographic 

- More partnership with academic 

institutions and other organizations 

- Large spaces that might be usable after 

museum hours.  

- Technology trends and proliferation of 

applications and other games might 

compete with time at the museum. 

- Focusing on another market segment, 

such as an older demographic might hurt 

growth and the museum in general.  

 

Table 1: SWOT Analysis 

 

 

 



Application Marketing Strategy  

The business team utilized a two-pronged approach to help the museum spread the work to the local 

community and beyond. The logic behind the application marketing strategy was to introduce the application in the 

museum to families and children through different channels. The museum continues advertising as they currently do 

today. Advertising to the core audience should not be interpreted. The team utilized a “Marketing Mix to reach the 

maximum number of people possible. The goal of using the marketing mix was to encourage as many families as 

possible to download and utilize the application. The business team utilized “Would be nice” mix strategy method to 

promote the application through direct contact with local schools and other organizations to run a one day (Public 

Relation) PR campaign which is named “App Testing Day.” On May 2018, the team performed an “App Testing Day” 

at the museum, by spending a complete day, inviting parents and children (under the supervision of one or both of 

their parents) to test the mobile app on a tablet. The use of a larger screen helps to interact with the device and perform 

more functionality.  

The event aimed to make the final version of the museum mobile application available for all museum 

visitors. The museum visitors tested the games and shared their feedback with the researchers. The team was 

surprised by how engaged the kids were with the games. For example, some of the kids spend hours drawing on the 

app. Fig. 4 (left panel) shows the drawing game on the mobile app. Fig. 5 shows an example of one of the kids 

drawings using the mobile app. 

 

 
 

Figure 4: Screen shot(s) of two of the museum application games 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 5: Different Age Group Children tested the museum app – Game: Drawing 

Conclusion 

 

In this study, the researchers were successfully able to use mobile technology as an educational tool. The 

group of researchers identified the critical aspects related to m-learning for children visiting an educational museum. 



The critical aspects also addressed were constructive feedback after each successful game level completion, fonts 

size of the words, the app game sound tones, and background color. The software developers built the mobile app 

that covered all parts of the museum. Observations showed that the children learned new and detailed information 

through using the app at home and applied at the museum in hands-on projects. The most favorite games were art 

and word puzzle, which both have a high impact on learning and development processes. The first concern was the 

museum app only developed in English. Since the area is diverse, parents preferred to have the app in multiple 

languages. The second was, some children do not have access to the internet. The app builders made sure the app 

worked without an internet connection. Lastly, the researchers donated tablets for the museum, so that 

parents/children might borrow from the museum for a limited time. Finally, it was essential to ensure that children’s 

learning experiences on the e-learning platforms were consistent with the museum platform. Based on the findings, 

the mobile app did increase the excitement of the museum visit without burdening the idea of visiting the museum. 

In the future, the researchers hope to gather data from a broader pool to show, in quantitative analysis, the effect of 

the mobile app on the end-users. 
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