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Abstract: As the Virginia standards of learning continue to drive what children learn and what teachers 

teach, it is essential that researchers continue to explore diverse ways to deliver content that is required and 

engaging to students. Teachers also benefit when students come into the classroom already exposed to the 

content.  This exposure provides students with a context for what they will learn and explore in the 

classroom.  For the purpose of this study, the researchers collaborated with a museum located in Virginia. 

The researchers conducted 50 interviews with parents visiting the museum in order to identify what they 

thought should be included in a mobile app. The goal was to create a mobile app that children would use 

prior to visiting the museum and once they left the museum. Creating the mobile app provided an extra 

layer of content retention before and after the children’s visit to the museum.  

 

 

Introduction 

 

        The aim of this study was to enhance the learning process of children before, during and after their visit to the 

Explore More Discovery Museum, located in Harrisonburg, Virginia.  The researchers also sought to assess the 

comfort levels of families and 3-12-year-old children using the mobile technology (mobile apps on iOS devices, as 

well as Android phones and tablets) as a learning tool for educational purposes. By using the mobile app before and 

after the museum visit, it is anticipated that students will show an increase in retention for what they learned in the 

museum. The motivation in doing this research is to provide other means for students to absorb, process and practice 

the content that they learned while at the museum. Providing such opportunities for children in schools as they 

prepare for their Standards of Learnings (SOL’s) might also enhance their retention of other subjects.  If appealing 

and interactive content can be presented to children using mobile devices that they enjoy using, children are more 

likely to engage and maneuver through the content. Although this experiment is being done with 3-12-year-old 

children, it lays a foundation for what might be possible as children age.    

 
Literature Review 

 

         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). The intersection of those three produced a 

practical and productive learning environment. 
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Figure 1: Conceptual Framework of the Study 

 

 
 

Technology – Mobile Devices 

           Accessing mobile applications by using a handheld device such as smart phones, tablets and similar devices 

add more pleasurable activities and increases a child’s learning experiences in a positive way. It is important to 

mention that learning through handheld devices make the process of learning more dynamic and brings positive 

changes into the educational system (Keengwe & Bhargava, 2013). Such mobile technologies can be used 

anywhere, and at anytime. These devices are considered to be affordable and easy to use (Bertou & Shahid, 2014). 

Finally, the mobile apps can be personalized based on a child’s learning speed and/or the parents may personalized 

learning strategies for their child (Calderon, Tryfona, & Smith, 2015). According to Calderon, Tryfona and Smith 

(2015) one of the reasons children prefer to use mobile devices is that mobile applications make learning fun due to 

video and audio learning resources, animations and the possibility for rewards. The qualitative study conducted 

(Calderon, et al, 2015) with a thematic analysis evaluated the mobile application which is designed based on 

astrobiology with astronomical theories. The application contains galaxy and planets with various animated games 

and quizzes.  

           The sample population for the study (Calderon, et al, 2015) were undergraduate students who were familiar 

with Android mobile application, but unfamiliar with the astrobiology subject. The app was installed onto the 

students’ phone for two hours. The first hour students followed specific instructions such as how to use the app, and 

second hour the researchers asked students to use the app freely.  Even though the students were unfamiliar with the 

app, they reported positively on using the mobile app on a specific subject through visualized learning materials, 

these materials made learning interesting and fun. Researchers found that visual interaction, especially “animation” 

could significantly improve the students’ learning experiences. With the merge of personalized learning strategies, 

and better problem solving strategies for complex issues, learners increased their understanding of the world in a 

greater way (Calderon, et al, 2015).  

 

Education (Mobile Learning) – Learners (3-12-year-old) 

        Using handheld devices for educational purposes presents exciting and engaging learning experiences. In a 

quantitative research study (Tahir & Arif, 2015) conducted with 112 Pakistani parents who had children 

(elementary/primary school children) between 6 and 10 years old in Islamabad, parents supported mobile devices for 

educational purposes. Participants of this study consisted of 65 mothers and 47 fathers. Their educational 
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backgrounds ranged from bachelor to doctoral degrees. Based on the data, the majority of the parents supported 

mobile learning; however, some parents felt that children under 2 years old were too young to use the mobile 

devices for learning purposes.  

         Tahir and Arif (2015) reported that the major reasons the usage of mobile technologies were restricted by 

parents are: 1) concerns related to online chatting (83%), 2) viewing inappropriate content webpages (65%), 3) 

engaging in inappropriate social networking (43%), 4) talking on mobile phone (25%), emailing (7%), and listening 

to music (4%). However, parents expressed their opinion stating that the mobile devices are valuable and important 

for educational purposes. They were considered to be inexpensive (19%), up-to-date (15%), very popular among the 

parents (12%), and they made learning fun (6%). More effective and well-designed mobile applications for 

educational purposes could be a proper solution to reduce parents’ restrictions as well. The researchers also noted 

that (Tahir & Arif, 2015) the most interesting educational content according to parents were Math (73%) and 

vocabulary (67%).  Parents reported that they noticed progress in their children after using these educational content 

apps. This study was limited to parents and their children. However, future researchers may consider including 

teachers’ perspectives on using mobile application to enhance students’ learning in the classrooms. 

 

 

Data and Method 

 

           In this quantitative research study conducted with the museum managers and parents who visited the museum. Data 

were gathered in order to collect more in-depth information on children’s experiences, motivation and interest with the 

handheld devices. The survey relied on a series of questions that required a quantitative data analysis process. Data collected 

from participating parents and museum managers’ (and/or instructors) about their practice and approaches to the technology 

integration were analyzed. Parents and museum managers (and/or instructors) completed the survey between June and July, 

2016, there were a total fourteen questions on the survey. The respondent’s answers filtered subsequent items based on their 

choices regarding technology integration and new learning opportunities for their children. The data set reported represents 

responses from 50 completed surveys. Findings from the survey guided the researchers in creating and developing a 

meaningful mobile app related to the Explore More Discovery Museum exhibition collections. This project created favorable 

conditions for parents to learn about technology and its intergradation in order to promote children’s understanding of science 

concepts.  

             The research was approved by JMU’s Institutional Review Board in 2016. After approval of the protocol, 

the meetings were scheduled with the museum managers. In order to reach the greatest number of visitors to the 

museum, the survey was administered mornings during workdays and on the weekends. The data collection process 

was completed in two weeks. 

 

Analysis and Result 

The quantitative data were calculated to compare parents and museum managers (and/or instructors) 

responses on a variety of variables related to the experiences of parents and children regarding the hand-held 

devices, the apps they have used or currently using for educational purposes, and parent’s concerns and expectation 

regarding the museum mobile app. Table 1 (Table A and Table B) lists the children’s demographic information 

regarding age, gender, status, language knowledge and frequency of visiting the museum. Due to the researchers aim 

to deliver a meaningful museum mobile application, the researchers were interested in the age groups of children 

that visited the museum. The greatest number of museum visitors based on responses were 3-4 years old (36%), year 

age range: 13+ years old (1%), 9-12 years old (6%), 7-8 years old (14%), 5-6 years old (19%), and under 3 years old 

(24%). In addition, this data showed a diverse slate of participants who completed the survey. The majority of 

participants were English speakers (65%) and Spanish speakers (26%); others participants were from various 

cultural backgrounds: Korean (2%), German (1%), Chinese (1%), Portuguese (1%), French (1%), Polish (1%) and 

Ukrainian (1%). It is appropriate also to note that 72% of participants were non-member of the museum, while 28% 

of visitors were member of the museum.  



Table 1: Participants’ demographics 

Table A  Table B 

Variable Response Percentage  Variable Response Percentage 

Age  Gender of Child 

Under 3 years old  24%  Boy  54% 

3-4 years old  36%  Girl  46% 

5-6 years old  19%  Other/Choose not to 

respond 

 0% 

7-8 years old  14%  Total 50 100% 

9-12 years old  6%     

13+ years old  1%  Status 

Total 50 100%  Member of the museum  28% 

   

Language Speaking in a Family  Non-member of the 

museum 

 72% 

English  65%  Total 50 100% 

Spanish  26%     

Korean  2%  Frequency of Visiting to the Museum  

German  1%  First time  64% 

Chinese   1% One time in a week   2% 

Portuguese  1% One time in a month  3% 

French  2% Couple times in a month  25% 

Polish  1% One time in a year  5% 

Ukrainian  1% Couple times in a year  1% 

Total 50 100% Total 50 100% 

 

The population of the Shenandoah Valley is very diverse, 40% of the school students speak English as a 

second language. Generally, people in the Shenandoah Valley make up more than forty-five different languages 

(Shenandoah Valley Fact Sheet, 2014). This fact gives supports the researchers’ ideas of providing the museum 

application in multiple languages. To better understand the study and diversity range of the target population, the 

researchers were interested in knowing whether visitors of the museum would like to see more opportunities for 

their child/children to learn other languages as they engage with the activities at the museum using the handheld 

application.  Figure 2 displays the data for participant language preferences: 55% of the participants answered “yes” 

they would like to see the museum application in different languages; 45% of participants responded “no”. Some 

parents among the 55% of participants explicitly emphasized that they would like their children to learn various 

languages and be able to communicate with their friends in different languages fluently. The second pie chart was 

created to report which language parents wanted their child to learn using the app. They were: Spanish (77%), 

Arabic (10%), Kurdish (3%), Italian (5%), and French (5%). It is appropriate to note that the total population of 

Harrisonburg city (Virginia), is 48,914 (September, 2016). They are: white (71%), Hispanic (16%), Black or African 

American (7%), Asian (4%), and mixed (2%). Having an application that is multilingual is also an innovative way of 

adapting hand-held devices for children. While taking the language barriers into consideration, the multilingual app 

can definitely help the learning process of children who are not fluent in English and can also be instrumental in 

helping museum managers (and/or instructors) overcome the language barrier while children visit the museum.  

 



 

Figure 2: Pie Charts displays participants’ language preferences 

 

 

 

Parents and Children Experiences  

 

The researchers also sought to determine children’s favorite venues and games in the museum, engage their 

learning experiences through handheld application and to strengthening their motor skills in terms of navigating 

daily life. Currently, the museum presents eleven exhibits: 1) CK’s kitchen & farmer’s market, 2) Construction 

zone, 3) Friendly City Medical Center, 4) TV studio, 5) Science Lab, 6) Super Service Center, 7) Down on the farm, 

8) Over in the meadow, 9) Great outdoors, 10) Art Smart and 11) Virginia Theatre. Each of these exhibitions has 

specific learning objectives which are supposed to teach to the children knowledge acquired through experience.  

The survey question asked what are children’s favorite venues and games in the museum. Based on the 

survey result CK’s kitchen & farmer’s market and Super Service Center are the most popular games (21%).  Other 

favorite venues and games in the list included is Art Smart (18%), Friendly City Medical popular center- specifically 

playing with ambulance (13%), Virginia theatre (7%) to show performance on the stage, Down on the farm (6%), 

Great outdoors (4%), Construction Zone and Over in the meadow- specially train (3%), TV studio and Science Lab 

(2%).  Based on participants’ report children under three years old love to playing in the “over in the meadow” spot 

with the running train was most popular.  

 

 

                       Figure 3: List of children’s favorite game/spot at the museum 
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The study also investigated parents’ expectation of the new handheld application. The purpose of the 

investigation was to successfully collaboration with parents, and also to identify what types of lessons parents 

preferred their child learn while using mobile application. Forty-six percent reported that they would like their 

children to improve puzzle/problem solving skills. Twenty percent of respondents reported they would like their 

children to learn counting using the museum mobile application. Eighteen percent reported obtaining new skills such 

as interacting with new cultures, creating storylines, and solving scientific problems. Sixteen percent reported that 

they would like their children to learn and spell new words.  

 

 

 

Figure 4: Parents expectation from the museum mobile application 

 
The follow up questions asked what types of rewards parents would recommend for completing each game 

on the handheld application. The responses varied from do not offer reward (8%) to 12% leveling up – ability to 

play at a more challenging pace would be a great reward; 14% recommended badges; 16% preferred medals, 20% 

reported “high score” – scores that might appear on a “high score” board for the museum to see. Most of the 

participants (30%) preferred simply that “kid motivate kid” - ability for kids with high scores to help other kids who 

are having trouble with the games.  

 

 
Figure 4: Parents reward recommendations 
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Discussion 

 

The data were examined and considered in order to obtain more detail about the needs and effect of mobile 

technology on a community museum. In the analysis, certain variables related to children and parents’ experiences, 

satisfaction, and childhood education became very important factors. The types of experiences that children have in 

the museum are unique and different. The children are coming from different schools and they are of various 

cultural backgrounds and belong to different age groups. Consequently, these factors can impact a child’s learning 

process as well. The significance of these findings is that they created a case for children that encouraged them to 

explore interests and similar experiences in their learning processes. 

According to participants’ responses, potential gaps were revealed that related to the connection and access 

to the new museum application. Specifically, some participants did not have internet connection at home (35%) and 

40% reported that they do not have access to an iPad or a tablet. This gap was taken into careful consideration by the 

researchers and museum administrators. In the future, the researchers will make available for the participants the 

ability to connect to the application without an internet requirement. The second concern was that the museum 

visitors might borrow an iPad or a tablet from the museum for a limited time which would limit the number of 

available devices. Another concern was the multitude of comments about mobile learning versus hands-on learning. 

The concept of being able to merge practical learning and m-learning was the most prominent segment that arose 

when examining the children’s interaction before, during and after their visit to the museum. The participants were 

asked if they have experience using any educational applications for educational purposes. The parents reported that 

most of the children often used various application for educational purposes. Even the parents specifically 

emphasized that to create the museum application is a great idea, because children can practice before coming to the 

museum and strengthen their skills by practicing the same museum scenery at home through the app. 

 

These findings also suggested that using the mobile application for the museum might help to reach more 

children who may be unable to attend the museum due to physical disability or any other reasons. Finally, the 

mobile app provides high-quality digital learning that children can study and practice with in a technologically 

innovative way.  

 

 

Conclusion 

In this study, the researchers were able to identify key aspects related to m-learning for children visiting an 

educational museum. First, the study identified the diverse environment of the museum’s visitors. Second, the study 

was able to inform the developers of the necessary app features to be covered for the educational museum. Third, 

challenges and constraints were specified to be considered by the researchers. Finally, it was important to ensure that 

children’s learning experiences on the m-learning platforms were equivalent to the real museum platform. Based on 

the findings, the researchers suggested a multilingual app that can help the museum instructors, parents, and 

children, and align with the museum’s learning goals. 
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