EXPLORING USER CHOICES IN GAME-BASED EDUCATIONAL SOFTWARE FOR KINDERGARTEN CHILDREN – RESEARCH-IN-PROGRESS
Rina Zviel-Girshin
Ruppin Academic Center, Emek Hefer, Israel 
rinazg@ruppin.ac.il
Introduction
In recent years, the term “edutainment” has become a reality. Educational software and educational digital games are widely used, and have become an integral part of our daily lives.  Digital games are recognized as a tool that may enable a new paradigm for education (Prensky, 2001). Discussions about negative impacts of playing digital games or using blended learning in education have become more and more rare (Van Eck, 2006). Evidence of computer games replacing more traditional games as leisure activities are more vivid (Connolly, 2012). In recent years, more interesting discussions concentrate on: how to use digital games in regular education; what a correct architecture of educational software is; how to discover an optimal learning flow for each user; and how to understand, predict and use users’ choices, behaviors and preferences? (Steiner, Kickmeier-Rust, & Albert, 2009; Kirriemuir, & McFarlane, 2004)
Monitoring and exploring user choices have become one of the techniques used in game-based learning research. In recent years, several methodologies to bring users into the development process were developed. Users can be active partners, testers, or research participants to be monitored and observed. Children users are less involved than adults in such studies and development. However, the potential of involving children in technology design is being increasingly acknowledged (Nousiainen, & Kankaanranta, 2008). Since children and teenagers are one of the major groups of digital games users, it seems only fair to draw on their knowledge and practices as a basis for research (Druin, 1999).
This paper explores choices and attitudes of 4-6-year-old children using specially designed educational software for learning to read in Hebrew. The major goal of this software was knowledge acquisition in the field of reading, but additional aims were to investigate some issues in game development. The author of this paper, like many other researchers in the field of game-based learning, believes in cooperative inquiry, and that design for children should involve children (Guha, Druin, Chipman, Fails, Simms, & Farber, 2005). However, involving kindergarten children in software development is relatively difficult, and keeping in mind that these are online users, it seems to be even more difficult to apply different gathering techniques and practices. Therefore, monitoring and observation seem to be a good choice. 
Basic system description 
In our study, we used a custom-made system, which was designed as part of more complex game-based learning software for kindergarten children. The major goal of the system is to teach preschool children to read using digital game-based learning (DGBL) techniques. The designed software uses Israeli Ministry of Education kindergarten and school programs for reading. It has two major modes:
· A presentation mode, in which each letter, sound and syllable is presented and explained using multimedia and flash programs. Each presentation ends with a small and very simple game. 22 different games were developed for each letter of the Hebrew alphabet; 
· An active game playing and testing mode, which teaches, improves and tests various tasks and skills.

The software has an additional part designed for the educator/parent. This part helps to observe the child’s progress and to monitor results. An educator can be a passive or an active user of the system. A passive educator only receives learning outcomes. An active educator receives learning outcomes, but can also change/advise the system to use another basic algorithm or learning flow, or can upload additional materials to be used in games and tests. 

The system administrator has the power to change learning flows, results, algorithms, and parameters of the games; to delete, add or edit users; and to upload contents.  Neither educators nor system administrators are relevant to the topics discussed in this paper, and will consequently be ignored.  
Hypotheses
Many questions can be asked about the players. Does gender matter in GUI player choices? Do we have to develop different games for girls and boys? Do learning patterns change for different ages? Is it possible to discover if scored games are better than games without scores? Is it possible to predict gender-specific behavior of players? Are the majority of users motivated to move forward to the higher level and to improve their learning outcomes? Is game playing more fun for girls or for boys? Can game playing improve the child’s learning abilities? (Piaget, 1962; Prensky, 2001; Connolly, Boyle, MacArthur, Hainey, & Boyle 2012) 
Since it is difficult to involve children in this age group in system design, it was decided to observe their choices and attitude towards the games and tests. This paper presents the following observations: 

1. GUI choices are different between girls and boys;
2. There is preference of scored games vs. un-scored games with feedback;
3. A majority of the players were motivated to move to the higher level as soon as possible. 

These observations became hypotheses H1, H2 and H3 of this paper. 
Methodology
This study employed a qualitative case study methodology. To check the hypotheses, two groups of players were selected. One group of 4 to 6 year-old children played the designed games under grownup supervision in a private kindergarten. The participants consisted of 36 children (n=36) of which 19 were girls (g=19) and 17 were boys (b=17). The same grownups were presented during the trials. Children were selected according to basic computer literacy and reading knowledge (basic usage of mouse was required and no knowledge of the Hebrew alphabet).  Another group was chosen from active online users who defined themselves as 4-6 year-old users (n=113, g=63, b=50). An “active user” is a user who uses the system at least twice a week for a period of 10 weeks at least. It is difficult to gather correct information about online users, especially users who cannot read and write. This fact was taken into consideration by the system developers during system creation and games design. Principles of child computer interaction (CCI) were applied (Read, 2005). Special login registration forms were built.  Each user was required, in a friendly way, to choose his or her age and gender, to define favorite colors, fonts, and images, and to perform additional tasks. Users that used the system for a period of 10 weeks were assumed to be users of the correct age.
Results
The software monitored the players’ activities and collected data about users' choices, game use and attitude, test results and game scores, flow choices and time. The first group was monitored during September-December 2012. The second group was chosen from a set of players who used the system during July-December 2012.
Several studies suggest the existence of gender differences in game playing. Some studies show that men and women appear to have different game preferences (Amory, & Molomo, 2012).  In younger age groups those differences are less obvious, since some of the differences relate to social stereotyping practices and are not strongly present in this age group (Ridgeway, & Correl, 2004; Amory,  & Molomo,  2012). Regarding H1, the collected data showed a difference in several categories of GUI choices between girls and boys. Differences were found in color choices, the personal image that represented the player, and in the choice of the character (figure) to play the game. These gender specific differences were found in both groups. 
To check hypothesis H2, the original software was slightly modified. The same game (with the same logic, learning algorithms and learning outcomes) was developed with three slightly different interfaces: a game without a visible scoring mechanism, a game with a scoring mechanism that grades the game results, and a game with different types of prizes. Players in the first group were shown all three types of games and were given a choice to continue with the preferred game. 77% (n=27, g=15/b=13) of players preferred to continue with one of the scored games. In the second group, only users who played all three types of the game (at least once) were chosen from the group of “active users”. In this case, most of the users 71% (n=80, g=44/b=36) also chose to continue with scored games. More specific results are shown in Figure1. In both groups, no gender-specific differences were found between the players.
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Figure 1 – Scored vs. un-scored games preferences   

The same method was implemented in another game. Different interfaces and paths were created, but the same learning algorithm was used. Once again, most of the users preferred scored games: group1 - 71% (n=25, g=13/b=12) and group 2 - 69% (n=78, g=41/b=37). Therefore hypothesis H2 was supported. There is a significant preference of scored games versus un-scored games. It seems that feedback and assessment are very important for users.
The third hypothesis H3 was checked using the collected data about user choices of the next game and/or learning flow. The majority of players indeed moved to a higher level as soon as possible. In group 1 80% (n=28, g=14/b=14) and in group 2 79% (n=89, g=49/b=41) continued to the “next level” defined by the system.  Therefore hypothesis H3 was supported. Later, most of the players remained on this next level for several games before they managed to continue.  One quarter of the users were automatically returned to the previous level: group 1 - 26% (n=9, g=5/b=4) and group 2 - 25% (n=24, g=14/b=10). This may be an interesting outcome since it seems that these players reached this so-called “next level” by luck and not by using required learning skills. 
Conclusion and discussion 
Many studies of games for learning exist. The majority of the studies applied to older age groups. Kindergarten children and their game playing choices and attitudes are rarely explored. Perhaps the problem is an ethical issue with this age group, or perhaps because it is very difficult to gather data from this age group. Exploring user choices, observing online and offline users, and analyzing gathered data showed some interesting outcomes. As was assumed, a gender difference in GUI design preferences was found, and should be taken into consideration by game designers (Steiner, Kickmeier-Rust, & Albert, 2009).  In future studies it would be interesting to check additional user choices and gender-related attitudes for this age group.

Preferences of scored games by the majority of players showed competitiveness in kindergarten children. Therefore, motivated games with some kind of feedback are advisable for game-based learning. Also, willingness to move to the next level as soon as possible showed a real interest to achieve the final goal and to learn to read. Both these facts should be combined and used to achieve better learning outcomes. Thanks to observation of user choices and attitudes, games can be shaped and changed in ways that may be useful for future game designers. 
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