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[bookmark: _Toc169945738]ABSTRACT
Despite the fact that gamification has been effectively applied in a variety of contexts, including academic libraries for the acquisition of information literacy skills, some researchers caution against its improper application. This study therefore investigated the effects of gamification on information literacy skills among Library and Information Science undergraduates of Kwara State University, Malete. The study adopts quasi-experimental research design, which is considered appropriate that allows the treatment of a particular group of phenomena. Questionnaire was adopted as data collection instrument. A total of seventy (70) undergraduates participated in pre-post intervention of the game treatment. The study showed that gamification increases users’ information search, makes information search more enjoyable and engaging, enhances emotional engagement, and improves users’ search techniques. The study found gamification motivates players to take unconventional routes to access information and find or access previously undiscovered information. The study showed that gamification enhances information utilization, improves problem solving skills, enhances the application of learned information, and foster better retention among undergraduates. The study revealed that inexperience with the gamification techniques and dependence on external motivation were challenges encountered by the undergraduates in the use of gamification for information literacy skills. The study concluded that gamification has effects on users’ information search by making their search more enjoyable and enhance emotional engagement. It is recommended that the current game design should not be used to improve students’ information search skills
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[bookmark: _Toc169945739]CHAPTER ONE
[bookmark: _Toc169945740]INTRODUCTION
[bookmark: _Toc169945741]1.1 Background to the Study
Over time, the advent of different information and communication technologies (ICTs) has brought about new developments in the provision of library and information services to users. There are different examples of ICTs that have been adopted by libraries, which may include multimedia technology. These multimedia technologies can be interactive or non-interactive. Generally, it has been observed that interactive multimedia technology is useful in enhancing users’ engagements. Game is one example of multimedia technology. The idea of adopting game elements in the non-game environment of information service delivery is what is regarded as gamification. This study seeks to provide an understanding on the effect of adopting game elements in the non-game scenario of information literacy skills.
Becker (2013) described gamification as the process of incorporating game mechanics-or the concepts of gaming-into a productive activity to increase its effectiveness. In this way, the activity may not always revolve on the game, but it might benefit from the use of gaming concepts to make it more enjoyable. Reed and Miller (2020) stated that gamification offers a format that is different from the conventional approach, which primarily refers to the use of technology-based game delivery inside an instructional setting-has gained popularity in libraries. Because it can draw people in, include them in a desired activity, and even change their behaviour, gamification is an extremely effective technique (Kim, 2015). Drawing from all these arguments, it can be established that gamification is a useful tool that can be used to enhance information services.
[bookmark: _heading=h.ollnknk6tiom]Topu (2023) asserts that gamification is the technique of incorporating features of games in non-game environments to increase their enjoyment and engagement. This can be accomplished by including components, which may include awards, badges, and rankings. Generally, playing games can make studying more interesting and engaging. Further, playing video games can encourage teamwork and interpersonal relationships. Notwithstanding this, gamification has generated findings in some research that are uncertain or unfavourable (Christy & Fox, 2014). Hanus and Fox (2015) argued that gamification does not only improve results, but also lowers engagement and satisfaction. The combination of the debatable findings about the implication of gamification raises questions about the benefits of its application in the library by undergraduates (Dichev & Dicheva, 2017). This implies there is a need to carry out further research on gamification and its effects among undergraduate students.
The application of gamification for different purposes has lately increased in prevalence (Pho &Dinscore, 2015). Specifically, the gamification approach has been substantially accepted in academic libraries across the vast majority of the advanced nations (Adeyemi, Esan, & Aleem, 2021). Gamification is an emerging concept which has swiftly become prominent in the library and information science field in the recent years. According to Findlay (2016), gamification is the incorporation of game dynamics with instructional contents. This method essentially encourages information literacy skills by engagement or practice. Further, administrators have historically been interested in games of many kinds as a tool to stimulate students' curiosity in learning unfamiliar concepts and inspire them to employ what they have learned in useful contexts (Chmiel, 2019). 
[bookmark: _heading=h.gjdgxs]Gamification components enable overcoming psychological and emotional challenges when engaging in an academic activity (Dominguez et al., 2013). This may explain the reason why some people see games as escape route for boredom and to suppress psychological imbalance. Further, gamification can drive or restrain participants’ conduct to produce the intended emotion, cognition, and outcome of event (Mullins & Subherwal, 2020). Gamification can be applied to information literacy in order to render accessing, assessing, and application of information more enjoyable and stimulating (Huang & Hew, 2021), but it has its challenges in e-library services (Adedokun et al., 2021). However, there is limited experimental evidence on the effects of gamification on information literacy skills.
In this age, it is necessary to develop specific abilities such as information literacy skills in order to search, access, and apply information appropriately (Issa, et al., 2015). Students are hence required to demonstrate their competence in the skills expedient to describe their information requirements, search for, and acquire information from sources which are readily accessible. Information literate people are those that have been trained to use set techniques and skills to search and use information to solve problems (Nisha & Verghese, 2021). The principles of library and bibliographic instruction constitute the foundation of information literacy. It is the capacity to discern when information is required and the capacity to find, access, and utilise the required information efficiently, which is the foundation of continuous education (Yap & Peñaflor, 2020). 
[bookmark: _heading=h.hwodfge263wy]Information literacy skills are therefore necessary and key for undergraduate students, particularly as it influences their research and educational efforts since it is intended to improve their logical, analytical thinking, and creative abilities (Yap & Peñaflor, 2020). The crucial role that librarians continue to play in developing the fundamental skills – including information literacy skills – which students need to successfully access and explore the huge ocean of information, is undeniable (Crockett 2018). Most especially, in this age where there is the phenomenon of information overload. Students who possess information literacy skills are able to evaluate and comprehend information and come to well informed conclusions (Adeyemi, 2017). They evolve into skilled researchers, able to discriminate between reliable sources and misleading materials.
[bookmark: _heading=h.22qt3e8wz78x]Information literacy is becoming more important in today’s complex information age as it enables proper navigation of the digital world, preventing the misuse of information, and becoming more knowledgeable in the society (Nisha & Varghese 2021). More importantly, it has been established that information literacy skills can help enhance the learning strategies of studies (Tejedor et al., 2020). This can help enhance their academic performance. This study assesses information literacy skills using the three core elements of information search, access, and use. Based on the foregoing, this study seeks to examine the effect of gamification on information literacy skills of undergraduate students at Kwara State University (KWASU), Malete, Nigeria.  
[bookmark: _Toc169945742]1.2 	Statement of the Problem
It is imperative in contemporary times that students possess adequate information literacy skills, especially in this period of increased digitalisation of the information age for the purpose of gaining knowledge. Information literacy skills can be acquired through a number of measures which includes gamification. Despite the fact that gamification has been effectively applied in a variety of contexts, including academic libraries for the acquisition of information literacy skills, some researchers caution against its improper application. For instance, Smiderle et al. (2020) concluded that the majority of gamified applications are based on incentives which are the least important element of games. The current study, however, is not based on incentives but the use of leaderboard – one of game mechanics – to test the effect of gamification on information literacy skills among undergraduates.
Further, it is noted that academic libraries in Nigeria have not generally or completely embraced gamification. The lack of gamification in Nigerian libraries may be due to the erroneous widespread belief that ‘games’ are unimportant and should not be included in academic libraries (Adeyemi, et al., 2021). Even while gamification in libraries is gaining popularity, there remains a scarcity of research on how it affects information service provision, especially information literacy skills. While gamification has been found in several studies to increase student inspiration, participation, and performance (Hakulinen & Avuninen, 2014), other research, however, have not discovered any significant impact of gamification on student learning and information literacy skills acquisition (Christy & Fox, 2014). 
The impact of gamification on information literacy skills may vary depending on a range of factors, including the sort of game components employed, the academic setting, and the particular student, which may be one explanation for the contradictory results in the realm of gamification (Oliveira et al., 2023; Van Berlo et al., 2020). In light of the inconsistent findings, it is difficult to reach definite conclusions and formulate practices based on the available evidence. It is also challenging to understand the true effects of gamification on information literacy skills due to a lack of or scarcity of research. Hence, there is a necessity for more dependable research in order to provide clearer insights and direction in this area to fully comprehend how gamification affects students’ acquisition of information literacy skills. This study therefore examines the effects of gamification on the information literacy skills of Library and Information Science undergraduates of Kwara State University, Malete, Nigeria. 
[bookmark: _Toc169945743]1.3 	Objectives of the Study
This study aims to investigate the effects of gamification on the information literacy skills of Library and Information Science undergraduate students of Kwara State University, Malete. The following are the specific objectives of the research study:
i. To assess the effect of gamification on information search among Library and Information Science undergraduates in Kwara State University, Malete (KWASU); 
ii. To investigate the effect of gamification on information access among Library and Information Science undergraduates of KWASU;
iii. To examine the effect of gamification on information use among Library and Information Science undergraduates of KWASU; and
iv. To identify the challenges encountered in the use of in enhancing information literacy skills of Library and Information Science undergraduates of Kwara State University, Malete.
[bookmark: _Toc169945744]1.4 	Research Questions
The following are the research questions this research seeks to answer:
i. What is the effect of gamification on information search among Library and Information Science undergraduates in Kwara State University, Malete?
ii. What is the effect of gamification on information access among Library and Information Science undergraduates of KWASU?
iii. What is the effect of gamification on information use among Library and Information Science undergraduates of KWASU?
iv. What are the challenges encountered in the use of in enhancing information literacy skills of undergraduate students of Kwara State University (KWASU)?
[bookmark: _Toc169945745]1.5 	Scope of the Study
The research study investigates the effects of gamification on undergraduate students’ information literacy skills in Kwara State University, Malete, Nigeria. The subject scope of this study includes “gamification” and “information literacy skills”. Furthermore, information literacy skills are assessed from the lens of information search, access, and use. The study focuses on 100-level undergraduates’ students of Kwara State University, Malete (KWASU). The choice of these 100-level students was informed by the fact that they are not familiar with the University Library compared to their counterparts in 200, 300, and 400 levels. Also, postgraduate students were not considered for the study. Also, students on other professional programmes in KWASU were not considered for the study.
[bookmark: _Toc169945746]1.6 	Significance of the Study
The findings of this study will be of benefit to the following quarters: university librarians, university administrators, library professionals, undergraduate students, and academic scholars. For university librarians, the findings will be useful to them in designing policies that will ensure the adoption of game elements in teaching undergraduate students on how to search, access, and use information. Furthermore, it will provide evidence on the usefulness of the game mechanics – leaderboard – in teaching undergraduates on how to find, access, and use information. Hence, it can develop policy formulation that concerns using gamification to train undergraduates about information literacy skills, and at large user education.
For university administrators, the findings of this research will be valuable in developing and implementing efficient, sustainable, practical, and successful educational strategies based on gamification. This is to achieve the goal of improving the information literacy skills of undergraduate students. The findings will provide a guide on how to ensure that undergraduates have the necessary and relevant skills in how to search, access, use, and synthesize information for their learning and other purposes. Overall, the findings of this study will further assist university administrators to come up with a more engaging alternative – in gamification – that can help enhance information literacy skills of undergraduate students. 
For library professionals, the findings of this research will increase the interactivity and engagement of learning and professional development. It will also be useful to them by enabling a deeper comprehension of how gamification can be used in providing information literacy services to undergraduates especially. With the help of the empirical evidence that will arose from this study, library professionals can determine the actual effect of using games mechanics or elements in the non-game environment of information literacy services. This will make them understand how to help undergraduates in their search for information, access to information, and use of information. This will, ultimately, enhance the information service provision.
For undergraduate students who have a lot of academic writings, assignments, coursework, and research projects to conduct, the findings of this study will aid in determining whether to adopt the strategy of gamification in finding and retaining information gained from the library, Internet and other information sources for their coursework. In other words, the findings of this study will provide evidence on how students can improve their information literacy skills through gamification. For academic scholars, the findings of this study will be relevant to other researchers and add to the increasing volume of knowledge on the application of gamification in information service provision. Also, the findings may further provide guidance for future research in the field of study by suggesting further areas that can be explored as it concerns the effects of gamification on information literacy skills – or information services provision, generally.
[bookmark: _Toc169945747]1.7 	Operational Definitions of Key Terms
Effects: An increase or decrease brought about by a procedure or occurrence.
Gamification: the practical use of game-design features and concepts to non-game environment.
Undergraduate students: Students who are enrolled in a bachelor’s degree programme at Kwara State University (KWASU).
Information literacy skills: This refers to the ability of undergraduates to search, access, and apply information efficiently and productively.
KWASU: This is an acronym for Kwara State University, which is situated in Malete, Nigeria.
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[bookmark: _Toc169945749]REVIEW OF RELATED LITERATURE
[bookmark: _Toc169945750]2.1	Introduction
This chapter presents the relevant literature that revolves around the major themes of the study, and specifically the objectives of the study. The review is conducted based on the following headings:
2.2	Effects of Gamification on Information Search
2.3	Effects of Gamification on Information Access
2.4	Effects of Gamification on Information Use
2.5	Challenges Encountered in the Use of Gamification for Information Literacy Skills
2.6	Appraisal of Literature Reviewed
[bookmark: _Toc169945751]2.2	Effects of Gamification on Information Search
Ahmed and Johnson (2021) conducted a systematic review of literature and reported that the application of gamification in information search process is potentially important for managing the searcher’s emotions. This is important to keep the searcher focused on the information-seeking process. Meşe and Dursun (2018) showed that gamification elements in students’ learning can inspire both negative and positive emotions. The study showed that when students feel emotionally connected to the content, their retention increases. Meanwhile, Busarello et al. (2016) found that gamification elements trigger only positive emotions which can help users to explore their skills. This indicates that gamification as a tool is useful in determining or finding the appropriate way to improve information search skills. A study on the influence of gamification in online environment showed that some users have negative emotions during their experience (Papanaoum, 2021).
Medlar and Glowacka (2022) found that there is a possible usefulness of gamification in information retrieval, however there is still a gap in interactive search settings. Generally, game elements can be considered as interactive multimedia technology. Hence, gamification in information search is in the domain of interactive search. In a study conducted by Zou et al. (2021), it was found that because the students had finished the course on their own and performed the related tasks with high accuracy in the competitive game play mode, the students knew how to use databases, retrieve information, and assess the quality of that information. The results of the study showed that students were certain that they had a firm grasp of the necessary information literacy knowledge and abilities. 
Galli et al. (2014) provides an outline of potential applications of gamification to the information seeking process in addition to describing the essential components and mechanics of a game. Shovman (2014) discussed the strategies to appropriately gamify internet searches, which involves making information seeking and result scanning more pleasurable. Azzopardi et al. (2014) presented a gamification-enhanced sequel to Page-Fetch, a game in which players are given an internet page and must input the query they believe is best appropriate for the given page. The task score increases as the question length decreases. Users are likewise time limited; they earn points, rank on leaderboards, and are awarded badges. This system enables one to evaluate the functionality of rival search engines or the ability of players to complete a task.
Fernández-Luna et al. (2014) examined gamifying a collaborative information seeking system (CIS), which is described as a method of information seeking that is explicit, interactive, and mutually advantageous among the participants. They presented many approaches to gamify a CIS system, which could result in increased seeker participation. He et al. (2014) discovered that users quickly become familiar with the use of facets in a gamified environment, when they conduct searches using a gamified search task. It was recommended that the game rules can be changed to minimize the changes to the behaviour to be examined is an intriguing avenue to investigate. Munteani and Nardini (2014) found that contemporary internet search engines monitor users' behaviours so as to create a profile that may then be utilised and exploited during searches to personalise their search experience. The process involves  extracting implicit responses from selected results, search records, and other sources.
Karatassis and Dungs (2015) introduced a gamification approach to enhance web search literacy. The study adopted game elements such as points, badges, and leaderboards in their study, wherein different game modes were included. It was shown that, to improve literacy in a gamified environment, the search activities and quizzes must be customized. As a result, jobs that are difficult for the typical search engine user will be generated. Tasks should ideally support certain learning objectives, such as search engine functionality or search tactics. Brigham (2015) recommended that gamification could be applied in library instruction to improve users’ search techniques. Having trained the users on information search, the librarian may monitor the score in real time using a leaderboard. The user who located the highest-quality content or the most relevant article the quickest could win prizes in the form of points or badges.
[bookmark: _Toc169945752]2.3	Effects of Gamification on Information Access
Active gameplay can be extremely successful in proactively encouraging the integration of students with special needs, abilities, or limitations, and their accessibility to information in the educational setting (Romero-Rodriguez, et al., 2021). Customizing the educational experience to match the unique needs of each individual student creates a welcoming atmosphere in which everyone feels included in accessing information and has the potential of success. Gamification therefore, is an effective way to teach students with diverse specifications. Smithsonian (2023) investigated the efficacy of employing gamification in the format of a video game for educating students with autism. The findings revealed that this education programme was beneficial for educating material appropriate for such students via gamification and enabling them to access information in an ordinarily disadvantageous environment.
Stiegler and Zimmermann (2015) noted that game elements that are to be considered in enhancing information accessibility include action space, incentive, difficulty, advancement, and discovery. Hence, game designers should consider these preferences. Furini et al. (2019) showed that preferences for games—including their mechanics, rules, focus, incentives, and play environment—depend on assistive technology. It was further shown that thoughtful customization of the gamification process would aid in the creation of successful gamification strategies for information accessibility. Miyata et al. (2022) showed that continuous walking games are less effective than item collection games at motivating players to take unconventional routes in order to access information. Smith and Abrams (2019) revealed that accessing information in gamification-enhanced online courses can provide obstacles to students who identify as having physical, cognitive, neurological, auditory, speech, or visual disability. 
Ferreira et al. (2016) examined the use of learning object design for teaching descriptive geometry. The findings revealed that using gamification components, people with special needs can activate the accessibility mode, which enables low vision users to see characters or images larger, and blind users to hear continuous audio descriptions of all content offered. Schimmelpfeng and Ulbricht (2021) noted that gamification facilitates the accessibility of information, with a focus also on assisting students who have hearing difficulties by making use of virtual learning environments based on gamification techniques. For example, using images to introduce a concept, videos with sizes suitable for visualization of sign language and so on to reduce exclusion among their peers, motivates and promotes engagement. Therefore, Quevedo et al. (2011) affirms that language is important and that both persons with vision loss and those without it benefit socially from speaking it. The visually impaired student can communicate with the sighted student by using language to understand their culture and surroundings.
Tsikinas and Xinogalos (2018) also discovered that, in addition to communication and cognitive skills, game-based learning helps individuals with disabilities improve their social and conceptual skills. Gasca-Hurtado et al. (2021) mentioned that gamification in the classroom has emerged as a substitute tactic to boost the dedication and drive needed by work teams, as these are essential for students’ productivity and teamwork. Lorgat et al. (2022) also indicated that gamification is a potent factor for utilizing game design aspects to engage, motivate, and enhance students' performance in non-gaming contexts. Nevertheless, its application in enhancing accessibility in academic settings has received less attention. As a result, it was suggested in the study that gamification should be used to educate accessibility among the students.
Tewell and Angell (2015) assessed the effectiveness of games on information literacy instructions. The result of the study showed that online games are related to two often difficult research activities, which may be included into library education session to enhance students’ abilities. The study’s findings showed that online games increased the capacity to determine citation types and choose relevant keywords. These abilities enhanced students’ information access for their research activities and learning. Encheva et al. (2020) demonstrated that information access (fast, simple information retrieval, etc.) is important for students in their learning and research. The study showed that capacity to evaluate the available information resources is actually insufficient and unsuitable for determining the information’s quality and accessibility.
Flanagan and Carini (2012) assessed how games can help scholars, learners, and the general public access archival images. The study was a pilot study on the game “Metadata Games”. The findings showed that the Metadata Games provide a platform for researchers, scholars, and the general public to access or discover previously undiscovered information. However, it has been shown in the literature that there are some challenges regarding the use of game elements in the non-game endeavour of information access. Sköld et al. (2015) showed that, since the barrier is primarily founded on social contracts, it is unavoidably permeable when game players need to access information from sources outside than the game. It was further showed that video game interfaces and code borders are an exception to this rule, since some of them function as the system’s inherent rules and cannot be altered without drastically altering the essence of the activity.
[bookmark: _Toc169945753]2.4	Effects of Gamification on Information Use
Information use is a crucial part of information cycle. This is because information utilisation is essential to improve the frontiers of knowledge. Several studies (e.g. Hakulinen & Auvinen, 2014; Tvarozek & Brza, 2014) have investigated the impact of gamification on information use by undergraduate students, with positive results including improved participation, user retention, expertise, and cooperation. Notwithstanding this, Christy and Fox (2014) found that gamification produces ambiguous or biased results. They discovered that ranking affects women in a variety of ways, and it may lead to an unanticipated negative result. Hanus and Fox (2015) reported that, in addition to not improving results, gamification reduces satisfaction and drive.  Haaranen et al. (2014) discovered that some users had negative feelings towards the badges as a game.
Smiderle et al. (2020) found that gamification has the potential to influence student behaviour by engaging them and enabling them to make proper use of information searched and assessed. When comparing Grade, A and Grade B, gamified group members achieved significantly higher precision (number of appropriate responses sent divided by total number of solutions sent). Trang and Weiger (2021) focused on how gamification affects people on the use of information, especially when it comes to digital services like apps. It was shown that people who use gamified applications are more inclined to provide businesses access to private information. The study also discovered that information users’ propensity to divulge personal information is influenced by dispositional antecedents and cognitive absorption. 
Ivanov(2019) carried out a study on using gamification methods in information technology education. The findings of the study showed that in order to increase students' interest in IT, gamification is used in Bulgarian schools. Moreover, gamification is used to build an engaging virtual learning environment, the findings revealed adopting Minecraft as education edition to promoting a better grasp of IT, and close the knowledge gap between classroom instruction and real-world applications. Kiselichki and Josimovski (2022) showed that gamification brought game features to non-gaming contexts which might enhance information use. The findings revealed that their research points to advantages including higher productivity and motivation, particularly in remote work settings. 
Wang et al. (2022) examined impact of gamification on teaching and learning “Physical Internet”. The findings of the study discovered that gamification increases participant satisfaction and knowledge points; gamification serves as a tool for information use and raises logistics testing results; and gamification flow experience and significantly affects the utilization of information. Similarly, Antonaci (2017) assessed the use of gamification for information security education. The study showed that gamification can improve problem-solving skills and critical thinking by encouraging information users to actively participate in the learning process, which will ultimately lead to a reliance on external rewards for motivation and long-term information retention.
Korkmaz and Öztürk (2020) carried out a survey on effect of gamification activities on students’ academic achievements in social studies course, attitudes towards the course and cooperative learning skills. The findings of the study revealed that it is beneficial for students to learn when classes are taught via educational games or through entertainment. The study showed that students who play educational games are more likely to participate actively, even those who are timid and this directly affects the students’ interest in and behaviour towards a course. This indicates that gamification has a positive effect in learning activities of students, and enhances students’ information use. Demirbilek, Talan, and Alzouebi (2022) demonstrated that most educators incorporate gamification into their instruction of English as a foreign language. The findings of the study revealed that several studies participants revealed that games help students learn language, guarantee attentive listening in class, increase enjoyment of the materials, streamline and expedite the learning process in order to serve as an Information use and absolutely engaging for students. 
[bookmark: _Toc169945754]2.5	Challenges Encountered in the Use of Gamification for Information Literacy Skills
Gamification is not an enchanted remedy for information literacy skills, and it may present certain obstacles and limitations. The development and execution of gamification necessitates an awareness of the information literacy skills objectives, users, context, and resources, as well as the careful selection and integration of game features and mechanics that are appropriate for the process (Galli et al., 2014). While gamification has numerous benefits for making information accessible and useful, creating inclusivity and a sense of belonging, it also presents a number of obstacles and concerns that must be addressed. When using gamification, it is critical to ensure that the tasks and challenges are comprehensive and accessible to all students. This includes adapting assignments and goals to each student’s specific needs, thus guaranteeing all students have an equal opportunity to engage and succeed (Olmo-Munoz, et al., 2023). 
Although gamification has been shown to be advantageous in education, some studies have found that it may not always provide the most effective educational results (Alomari, et al., 2019). Gamification was not observed to substantially boost learners' grades because the majority of them were inexperienced with the gamification procedure (Mekler, et al., 2017). Inexperience with the gamification technique has been identified as a primary barrier to task completion (Butler & Bodnar, 2017). Yet another critical concern is excessive reward and dependence on external motivations. Although rewards may prove successful at encouraging learners at first, it is critical to guarantee that they build an intrinsic drive in the long run. This can be accomplished by providing constructive criticism and recognizing effort and achievement, rather than focusing solely on material rewards (Mateus, et al., 2023). 
Gamification can be counterproductive or destructive if it does not correspond with the aim and principles of the information literacy skills process, or if it has unforeseen or adverse repercussions. Further, gamification might be ineffective or meaningless if users are not engaged or motivated, or if feedback is not meaningful or worthwhile (Mekler, et al., 2017). More so, gamification may become unsustainable or antiquated if it is not updated or modified to the changing demands, tastes, and behaviour of its users. Nevertheless, it remains unclear how certain gamification strategies might promote student learning (Krosnich, 2019).  
A prevalent belief is that gamification is costly to utilize. Games take longer to create than standard educational designs. The mindsets of students may be negatively impacted if the programme is not properly planned (Toda et al., 2017). Time is essential and it does not take much to go beyond budget due to the increased demand for time. Not to mention the expense of extra assets required to improve performance. Hyrynsalmi et al. (2017) noted that animated videos, graphics, stock pictures and movies, music, and audio effects all require money. Thus, gamification for educational purposes incurs extra costs since gamifying educational experiences is expensive. This includes purchasing the game and checking that the system requirements are appropriate for the game to function properly.
Although some may contend that gamification increases students’ engagement and enthusiasm in acquiring information, others perceive it as a form of bribery. Goals are learned solely for the purpose of accomplishing milestones. Students may not be retaining information, but instead acquiring only what is necessary to accomplish the task at hand and then discarding the information quickly (Pitoyo, et al., 2020). Furthermore, students have easy access to the Internet for research purposes through gamification. If games are the only way to evaluate students, it is nearly difficult to tell which facts they genuinely know and which they have looked up. Gaming, particularly the desire for victory, may lead to increased cheating among students in education (Brull & Finlayson, 2016).
The use of gamification in the classroom has been found to be hindered by a number of factors, including the occurrence of issues like irregularities, objections, and challenges during the game, the development of a hostile competitive environment, the extending of the game's time allotted, and the creation of a noisy environment (Demirbilek, Talan, & Alzouebi, 2022). Sánchez-Mena et al. (2016) revealed that teachers that are prepared to incorporate technological game-based innovations into their lectures might find gamification to be a demanding yet promising technique. Moreover, the instructor may lack expertise and find it challenging to choose and create course materials. 
Wilson, Calongne and Henderson (2015) carried out a survey on gamification challenges and a case study in online learning. The findings of the study revealed that teachers often avoid gamification in their lessons for a variety of reasons, including technical issues and issues with digital games, a lack of technology and internet, technology, screen and game addiction, and health and psychological issues. Some studies (Demirbilek et al., 2022; Pitoyo et al., 2020) have also noted unpleasant scenarios, which is similar to the findings of Wilson’s study. Particularly in the literature, it is asserted that when educational games are used in packed classrooms, issues like chaos, loudness, objections, criticism, and challenge might arise (Harviainen, 2014). 
[bookmark: _Toc169945755]2.6	Appraisal of Reviewed Literature
In the review of literature, numerous studies (Ahmed & Johnson 2021; Busarello et al. 2016; Meşe & Dursun, 2018) have carried out researches on effects of gamification on information search. Their studies show mixed results on user emotions and suggested how it can help manage searcher emotions. Moreover, their studies found that it can create both positive and negative emotions depending on connection to content. Lastly, their studies suggested how it arouses positive emotions that can help users explore information skills. However, Papanaoum (2021) showed some users experience negative emotions during gamified information search. Studies suggest gamification has potential to improve information retrieval and access (Medlar & Glowacka, 2022). Gamified courses can enhance information retrieval skills and literacy (Zou et al., 2021). Proposals exist for applying gamification to information seeking (Galli et al., 2014; Shovman, 2014) and evaluating search functionality (Azzopardi et al., 2014). 
Gamification can also increase participation in collaborative information seeking systems (Fernández-Luna et al., 2014) and improve user familiarity with search facets (He et al., 2014). Additionally, gamification can personalize search experiences (Muntean & Nardini, 2014) and enhance web search literacy (Karatassis & Dungs, 2015).While gamification shows promise for information access for students with disabilities (Romero-Rodriguez et al., 2021; Smithsonian, 2023), careful design is necessary (Ferreira et al., 2016; Schimmelpfeng & Ulbricht, 2021). While some game mechanics may have limitations (Miyata et al., 2022), gamification can create accessible features (Ferreira et al., 2016), and improve motivation and teamwork (Gasca-Hurtado et al., 2021). It is against this backdrop that this study seeks to examine the effects of gamification on information literacy skills among Library and Information Science students in Kwara State University, Malete, Nigeria. 









[bookmark: _Toc169951185][bookmark: _Toc169945756]CHAPTER THREE
[bookmark: _Toc169951186][bookmark: _Toc169945757]METHODOLOGY
[bookmark: _Toc169945758]3.1	Introduction
This chapter addresses the approach and strategies that was used to conduct the research. This relates to the methods used to gather the information required to respond to the study's research questions. This chapter covers the research design of the study, the population being studied, the sample and sampling approach, the data collection instrument, the instrument's validity and reliability, the data collection procedure, method of data analysis, and ethical considerations.
[bookmark: _Toc169945759]3.2	 Research Design
The study adopts quasi-experimental research design, which adopts quantitative technique. Quasi-experimental design is used in establishing a cause-and-effect relationship between an independent and dependent variable (Maciejewski, 2020). A quasi-experiment study does not depend on random assignment, in contrast to an actual experiment. The quasi-experimental design is a pre-post intervention study, which allows for the treatment of a particular group of phenomena (Campbell & Stanley, 2020).
[bookmark: _Toc169945760]3.3	Population of the Study
Population is any set of people, things, or events that have anything in common and serve as a representative sample of all the instances in research (Thacker 2020). The population of the study is 260 (S. Abdulwahab, personal communication, May 24, 2024). The target population for this study includes all students 100-level students of the Department of Library and Information Science, Kwara State University, Malete, because they are adjudged to have not familiarized themselves with the library compared to those in 200, 300 and 400 level students. This is because they are new on the university campus and they are comparatively not exposed to the settings of the library in comparison to those in higher levels.
[bookmark: _Toc169945761]3.4	Sampling Technique and Sample Size
The sampling technique that will be adopted in this study is the convenience sampling technique, which was selected based on the availability and willingness of participants to take part in the study, as well as the researcher’s convenience in managing the participants.  The process of choosing a selection of people or things from a wider population for study or research is known as sampling technique (Berndt 2020). There are numerous types of sampling techniques such as simple random sampling technique, cluster, systematic, stratified, convenience, snowball, purposive, among others (Lohr 2021), but convenience sampling was considered appropriate as other quasi-experimental studies (Park & Park, 2018; Shorey et al., 2018) have adopted the technique. The sample size for the study includes 70 students selected from 100-level students of the Department of Library and Information Science, Kwara State University, Malete. 
[bookmark: _Toc169945762]3.5	Data Collection Instrument
The instrument that was used for data collection in this study is questionnaire. This involves the pre-test and post-test assessments of the effects of gamification on information literacy skills. A two weeks period was given between pre-test and post-test assessment. The respondents were subjected to the treatment (see Figure 3.1) during this period. In order to secure appropriate responses from the respondents, respondents were assured of their anonymity. The questionnaire is of two parts; Section A elicits the demographic information about the respondents including gender and age; Section B comprises items on the effects of gamification on information search; Section C comprises items on the effects of gamification on information access; and Section D comprises items on the effects of gamification on information use; and Section E comprises items on the challenges associated with the use of gamification for information literacy skills. The questionnaire is designed using the 5-point Likert scale of Strongly Agree (SA – 5) to Strongly Disagree (A – 1).
Figure 3.1: Game Design (Treatment)
[image: 5B265DB4-D730-41B9-89E0-FEEF272E591D]
Source: LIS 202 Game Design
[bookmark: _Toc169945763]3.6	Validity of the Instrument
The face and content validity of the questionnaire was carried out by giving copies of the questionnaire to the Supervisor and two other lecturers in the Department of Library and Information Science, Kwara State University, Malete. All comments and observations by the experts were implemented before the administration of the questionnaire on the respondents. 
[bookmark: _Toc169945764]3.7	Data Collection Procedure
A Letter of Introduction was collected from the Head of the Department, Department of Library and Information Science, Kwara State University. The informed consent of the respondents was obtained before the administration of the questionnaire on them. The data collection method was controlled environments to ensure consistency and minimized external influences. Pre- and post-test assessments were used to collect quantitative data before and after the gamification intervention using the treatment. Pre-assessment was conducted with the administration of the questionnaire on the respondents. After which, the respondents were subjected to the treatment of the game design (see Figure 3.1). Lastly, the post-assessment was carried out with the administration of the questionnaire on the respondents.
[bookmark: _Toc169945765]3.8	Method of Data Analysis
In quantitative data analysis, the IBM-Statistical Products and Service Solutions (version 23) was adopted to carry out the data analysis. The pre-test and post-test scores among the respondents were compared using descriptive statistics of mean. For the demographic characteristics of the respondents, they were analysed using frequency count and simple percentage. 
[bookmark: _Toc169945766]3.9	Ethical Considerations
The ethical aspects of this project involve getting participants’ informed consent, ensuring data privacy and confidentiality, and reducing participation hazards. Participants had the freedom to leave the study at any time without facing repercussions, and steps were taken to resolve any potential conflicts of interest or prejudices.




[bookmark: _Toc169951187][bookmark: _Toc169945767]CHAPTER FOUR
[bookmark: _Toc169951188][bookmark: _Toc169945768]DATA ANALYSIS, PRESENTATION, AND DISCUSSION OF THE FINDINGS
[bookmark: _Toc169945769]4.1	Introduction
	This chapter focused on data analysis of the retrieved data from the respondents. However, the analysed data will be presented using tables. Furthermore, the findings of the study are discussed in the chapter.
[bookmark: _Toc169945770]4.2	Data Analysis
	The total sample of the study is seventy (70) copies of the questionnaire was administered on the respondents; however, seventy (70) copies were returned completely filled and which considered usable for the study. This indicates 100% return rate, which is considered appropriate for the study. The analysis of the collected copies of the questionnaire is presented as follows:
[bookmark: _Toc169945771]4.2.1	Respondents’ Demographic Information
	This section presents the demographic information of the respondents based on the gender and age. 
[bookmark: _Toc169946010]Table 4.1: Respondents’ Demographic Information
	Items
	Frequency
	Percentage (%)

	Gender
	
	

	Male
	29
	41.4

	Female
	41
	58.6

	Total
	70
	100%

	Age
	
	

	Less than 15 Years
	2
	2.9

	16-20 Years
	58
	82.9

	21-25 Years
	10
	14.2

	26-30 years
	0
	0.0

	31 years and above
	0
	0.0

	Total
	70
	100%


Source: Authors’ Fieldwork (2024)
Table 4.1 revealed the demographic analysis of the respondents, which showed the essential patterns across various categories. Gender distribution points a significant majority of female respondents (58.6%) compared to male respondents (38.6%). The Table also indicates the age of the respondents: individuals with 16-20 years constitute the largest group (82.9%), while those with less than 15 years represent the smallest group (2.9%).
[bookmark: _Toc169945772]4.2.2:	Analysis of the Research Questions
[bookmark: _Toc169946011]Table 4.2: Effect of Gamification on Information Search among Undergraduates
	Statements
	Pre-test (x̄)
	Post-test (x̄)
	Difference

	Gamification elements increases users’ information search
	4.38
	4.48
	+0.10

	Gamification makes information search process more enjoyable and engaging
	4.47
	4.54
	+0.07

	Gamification effectively enhances information search skills
	4.15
	4.02
	-0.13

	Gamification enhances emotional engagement
	4.00
	4.35
	+0.35


	Gamification improves users' search techniques
	4.18
	4.40
	+0.22


Source: Authors’ Fieldwork (2024) 				
Table 4.2 shows that game increases users’ information search (x̄=4.38+4.48), game makes information search more enjoyable and engaging (x̄=4.47+4.54), game enhances emotional engagement (x̄=4.00+4.43), game improves users’ search techniques (x̄=4.18+4.40). The Table shows that the game does not enhance information search skills (x̄=4.15+4.02). 
[bookmark: _Toc169946012]Table 4.3: Effect of Gamification on Information Access among Undergraduates
	Statements
	Pre-test (x̄)
	Post- test (x̄)
	Difference

	[bookmark: _Hlk169863727][bookmark: _Hlk169864897]Gamification elements are essential for enhancing information accessibility
	4.30
	4.22
	-0.08

	[bookmark: _Hlk169836847][bookmark: _Hlk169863428]Gamification motivates players to take unconventional routes to access information
	3.81
	4.31
	+0.50

	Gamification activate accessibility modes for students
	4.31
	4.30
	-0.01

	[bookmark: _Hlk169836698]Gamification aids in creating successful strategies for information accessibility
	4.22
	4.00
	-0.22

	[bookmark: _Hlk169836753]Gamification helps to discover previously undiscovered information
	4.00
	4.17
	+0.17


Source: Authors’ Fieldwork (2024) 				
Table 4.3 illustrates that gamification motivates players to take unconventional routes to access information (x̄=3.81+4.31) and help them access previously undiscovered information (x̄=4.0+4.17). The Table shows that the game does not positively improve information accessibility (x̄=4.30+4.22), does not activate accessibility modes for students (x̄=4.31+4.30), and does not create successful strategies for information accessibility (x̄=4.22+4.0). 
[bookmark: _Toc169946013]Table 4.4: Effect of Gamification on Information Use among Undergraduates
	Statements
	Pre-test (x̄)
	Post-test (x̄)
	Difference

	[bookmark: _Hlk169837960]Game enhances information utilization
	4.04
	4.42
	+0.38

	[bookmark: _Hlk169837999]Game positively improve engagement with information
	4.25
	4.22
	-0.03

	[bookmark: _Hlk169838049]Game improves problem solving skills
	4.11
	4.21
	+0.10

	[bookmark: _Hlk169838137]Game enhances the application of learned information
	4.17
	4.41
	+0.24

	[bookmark: _Hlk169838240][bookmark: _Hlk169838215]Game practices foster better retention
	3.95
	4.04
	+0.09


Source: Authors’ Fieldwork (2024) 
Table 4.4 shows that the game enhances information utilization (x̄=4.04+4.42), game improves problem solving skills (x̄=4.11+4.21), game enhances the application of learned information (x̄=4.17+4.41), and game practices foster better retention (x̄=3.95+4.04). The Table shows that the game does not positively improve engagement with information (x̄=4.25+4.22).
[bookmark: _Toc169946014]Table 4.5: Challenges Encountered in the Use of Gamification
	Statements
	Pre-test (x̄)
	Post-test (x̄)
	Difference

	[bookmark: _Hlk169839112]Inexperience with the gamification techniques
	3.88
	4.27
	+0.39

	[bookmark: _Hlk169839149]Dependence on external motivations
	3.92
	4.12
	+0.10

	Lack of familiarity with gamification techniques
	3.80
	3.88
	-0.08

	Technical issues with games
	3.72
	3.82
	-0.10

	Health and Psychological issues
	3.75
	3.57
	-0.18

	Instructors’ inadequacy regarding the use of gamification for information literacy
	3.88
	3.87
	-0.01


Source: Authors’ Fieldwork (2024) 				


Table 4.5 showed that inexperience with the gamification techniques (x̄=3.88+4.27) and dependence on external motivations (x̄=3.92+4.12) are challenges encountered in the use of gamification for information literacy skills. However, the Table shows that lack of familiarity with gamification techniques (x̄=3.80+3.88), technical issues with games (x̄=3.72+3.82), health and psychological issues (x̄=3.75+3.57), and instructors’ inadequacy regarding the use of gamification for information literacy (x̄=3.88+3.87) were not challenges encountered by the respondents in the use of gamification for information literacy skills. 
[bookmark: _Toc169945773]4.3	Discussion of the Findings
	On the research question one, the findings of the study revealed that effect of gamification on information search among selected undergraduates’ students of Kwara state university include gamification increases users’ information search, gamification makes information search more enjoying and engaging, gamification enhances emotional engagement and gamification improves users’ search techniques. The finding of this study is different from the study carried out by Busarello et al. (2016), which indicates that gamification elements arouse only positive emotions which can help users to explore their skills. Medlar and Glowacka (2022) has shown that there is a possible usefulness of gamification in information retrieval, however there is still a gap in interactive search settings. The finding of the current study however showed that gamification does not improve information search skills. Brigham (2015) recommended the application of gamification to library instruction to improve users’ search techniques.
On the research question two, the findings of the study revealed that effect of gamification motivates players to take unconventional routes to access information and help them access or found previously undiscovered information. This is consistent with the findings of Miyata et al. (2022), which revealed that continuous walking games are less effective than item collection games at motivating players to take unconventional routes in order to access information. While the finding of the study is contrary to that of Smith and Abrams (2019), which revealed that accessing information in gamification-enhanced online courses to provide obstacles to students who identify having physical, cognitive, neurological, auditory, speech, or visual disability. The current study found that the game does not positively improve information accessibility, does not activate accessibility modes for students, and does not create successful strategies for information accessibility. This is dissent to the findings of Ferreira et al. (2016), which revealed that using gamification can activate the accessibility mode.
[bookmark: _Hlk169873710]On the research question three, the findings of the study revealed that gamification enhances information utilization, improves problem solving skills, enhances the application of learned information, and foster better retention among the undergraduate students. This accentuates the findings of Ivanov (2019), which showed that gamification is used to build an engaging virtual learning environment. The findings are also similar to Kiselichki and Josimovski (2022), which showed that gamification brought game features to non-gaming contexts that might enhance information use, particularly in remote work settings and gamification improves problem solving skills. However, the findings of the study showed that gamification does not improve engagement with information. While Schimmelpfeng and Ulbricht (2021) had shown that gamification promotes engagement with information, Pitoyo et al. (2020) revealed that gamification does not enhance engagement with information. This buttresses the current findings in this study.
[bookmark: _Hlk169874692]The findings of the study revealed that inexperience with the gamification techniques and dependence on external motivations were the challenges encountered in the use of gamification for information literacy skills. The findings of the study are consistent with previous studies that inexperience with the gamification technique (Butler & Bodnar, 2017; Mekler, et al., 2017; Sánchez-Mena et al., 2016) and dependence on external motivation (Mateus, et al., 2023) are challenges faced in the use of gamification for the provision of information services. However, the current study found that lack of familiarity with gamification techniques, technical issues with games, health and psychological issues, and instructors’ inadequacy regarding the use of gamification for information literacy were not challenges encountered by the respondents in the use of gamification for information literacy skills. This negates previous finding (Demirbilek et al., 2022; Pitoyo et al., 2020; Wilson et al., 2015), which showed that technical issues with games, and health and psychological issues.
[bookmark: _Toc169945774][bookmark: _Toc169951189]CHAPTER FIVE
[bookmark: _Toc169945775][bookmark: _Toc169951190]SUMMARY OF THE FINDINGS, CONCLUSION, AND RECOMMENDATIONS
[bookmark: _Toc169945776]5.1	Introduction
This chapter presents the summary of the findings, conclusion based on the findings of the study, and recommendations.
[bookmark: _Toc169945777]5.2	Summary of the Findings
This study investigated effects of gamification on information literacy skills among undergraduates in Kwara State University, Malete. Using quasi-experimental design, the study focused on Library and Information Science undergraduate students of the University. The findings of the study are that: 
i. gamification increases users’ information search, makes information search more enjoyable and engaging, enhances emotional engagement, and improves users’ search techniques. However, it was shown that gamification does not enhance information search skills;
ii. gamification motivates players to take unconventional routes to access information and find or access previously undiscovered information;
iii. gamification enhances information utilization, improves problem solving skills, enhances the application of learned information, and foster better retention among undergraduates; and 
iv. inexperience with the gamification techniques and dependence on external motivation were the challenges encountered by the Library and Information Science undergraduates in the use of gamification for information literacy skills.

[bookmark: _Toc169945778]5.3	Conclusion
The study concluded that gamification has effects on users’ information search by making their search more enjoyable and enhance emotional engagement. It was further established that gamification improves users’ search techniques, but does not enhance their information search skills. This means that while techniques of the searching for information may be enhanced with gamification, information search skills will not be improved. The study also established that gamification motivates players to take unconventional routes to access information and access or find previously undiscovered information. The study recognized that gamification improves problem solving skills and enhances the application of learned information. It was established that gamification fosters better retention among undergraduate students, which suggests the relevance of game elements for students in reading for their test or examinations. The study established that inexperience with gamification techniques and dependence on external motivation were the challenges faced by undergraduate students in the use of gamification for information literacy skills.
[bookmark: _Toc169945779]5.4	Recommendations
Based on the findings of the study, the following are the suggested recommendations:
i. It is recommended that the current game design should not be used to improve students’ information search skills, but it can be adopted to enhance their search techniques. Further development can be carried out on the game to address the inadequacy of not improving information search skills.
ii. management of Kwara State University Library may consider adopting the game design to enhance access to information that are perceived to be previously difficult to access.
iii. The Kwara State University management should consider adopting the game design to enhance undergraduate students’ retention and problem-solving skills. This will further improve the critical thinking of the students.
iv. It is recommended that students should be provided external motivation and should be familiarized with the gamification techniques provided the Kwara State University Library considers adopting the game design for the enhancement of undergraduate students’ information literacy skills.
v. Future studies may consider examining the effect of the game design on library users’ education.
vi. Kwara State University Library may consider converting the leaderboard game into a digital game to further enhance its usage among the undergraduate students.
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APPENDIX I
QUESTIONNAIRE
We are researchers carrying out a study entitled: “Effects of Gamification on the Information Literacy Skills among Library and Information Science Undergraduate of Kwara State University, Malete”. This study aims to explore the effects of gamification on the information literacy skills of undergraduate students and it seeks to understand whether integrating gamified elements enhances information search, information access, and information use. Ultimately, this study shall provide insights for fostering information literacy skills among undergraduate students in innovative approaches such as gamification.
Thank you for your cooperation
Yours faithfully,
Redacted

INSTRUCTION:
Please tick the option that best suits your response in each of the items listed in the following sections.
Section A: Respondents’ Demographic Information
1. Gender:   Male (  )  Female (   )
2. Age: Less than- 15 years (   )  16 – 20 years ()   21 – 25 years (   )   26 – 30 years (   )   31 years and above (   ) 

Section B: Effect of Gamification on Information Search among Undergraduates
SA: Strongly Agree; A: Agree; N: Neutral; D: Disagree; SD: Strongly Disagree
	S/N
	Statements
	SA
	A
	N
	D
	SD

	1
	Gamification elements increases users’ retention of information search
	
	
	
	
	

	2
	Gamification makes the information search process more enjoyable and engaging for students
	
	
	
	
	

	3
	Gamification effectively enhances users’ information search skills
	
	
	
	
	

	4
	Gamification elements in information search enhance emotional engagement and focus during the search process
	
	
	
	
	

	5
	Gamification improves users’ search techniques
	
	
	
	
	









Section C: Effect of Gamification on Information Access among Undergraduates
SA: Strongly Agree; A: Agree; N: Neutral; D: Disagree; SD: Strongly Disagree
	S/N
	Statements
	SA
	A
	N
	D
	SD

	1
	Game elements are essential for enhancing information accessibility
	
	
	
	
	

	2
	Gamification motivate players to take unconventional routes to access information
	
	
	
	
	

	3
	Gamification activate accessibility modes for students
	
	
	
	
	

	4
	Gamification aids in creating successful strategies for information accessibility
	
	
	
	
	

	5
	Gamification helps to discover previously undiscovered information
	
	
	
	
	


Section D: Effect of Gamification on Information Use among Undergraduates
SA: Strongly Agree; A: Agree; N: Neutral; D: Disagree; SD: Strongly Disagree
	S/N
	Statements
	SA
	A
	N
	D
	SD

	1
	Gamification enhances information utilization
	
	
	
	
	

	2
	Gamification positively improve engagement with information
	
	
	
	
	

	3
	Gamification improves problem-solving skills
	
	
	
	
	

	4
	Gamification enhances the application of learned information
	
	
	
	
	

	5
	Gamification practices fosters better retention 
	
	
	
	
	


Section E: Challenges Encountered in the Use of Gamification for Information Literacy Skills
SA: Strongly Agree; A: Agree; N: Neutral; D: Disagree; SD: Strongly Disagree
	S/N
	Statements
	SA
	A
	N
	D
	SD

	1
	Inexperience with the gamification techniques
	
	
	
	
	

	2
	Dependence on external motivations
	
	
	
	
	

	3
	Lack of familiarity with gamification techniques
	
	
	
	
	

	4
	Technical issues with games
	
	
	
	
	

	5 
	Health and psychological issues
	
	
	
	
	

	6 
	Instructors inadequacy regarding the integration gamification into information literacy
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