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This paper investigates using X/Twitter to enhance student learning in a business course. As a case study, we look at the student experience in an introductory finance course when X/Twitter usage is incorporated as a daily and weekly learning instrument. An iteration of the X/Twitter-enhanced course has been offered to test the effectiveness of X/Twitter in enhancing student learning. One or more posts/tweets are sent to the followers (students) based on the week’s or day’s topic as assignments. Under this structure, X/Twitter is used as a tool to judge students’ participation and perception throughout the semester and as an in-class learning tool. To prevent selection bias, in-class activities on X/Twitter were tested in an introductory course with multiple sections at a business school, all taught by the same instructor. The uniqueness of this study is its diagnostic use of X/Twitter as a pedagogical tool to improve students’ learning outcomes. Principal component factor analysis and multiple discriminant analysis are used to identify and investigate significant factors. It has been observed that using X/Twitter assignments in an introductory finance course increases student motivation, understanding of topics, and development of a succinct writing style.
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1. Introduction

In recent years, the emergence of Web 2.0 has allowed the rise of various web-enabled applications with user-generated and user-manipulated content. It facilitates the users’ ability to read and write and be active contributors to content through creation, use, remixing, and sharing. Various Web 2.0 applications include wikis ( Wikipedia.org), videos ( youtube.com), blog hosts ( blogspot.com), microblogs ( X.com, formerly  X/Twitter.com), web-based productivity suites (Google Apps), and social networking sites ( facebook.com,  Instagram.com, and  WhatsApp.com). Kaplan and Haenlein (2010) and Barczyk and Duncan (2011) describe Web 2.0 as the technological foundation or platforms that allow applications that support user-generated content to run on these platforms. Abdelmalak (2015) has actively used X/Twitter, Google G-Suites, Skype, blogs, and wikis to test the power of Web 2.0 in student learning. Barrot (2018, 2020) used social media for blended learning as a motivational tool and to improve students’ attitudes toward learning.

Web 2.0 is the term used to describe a variety of websites and applications that allow anyone to create and share online information or material they have made. This technology’s key element is allowing people to create, share, collaborate, and communicate. Web 2.0 will enable individuals to develop, publish, or transmit their work without web design or publishing skills. This technology effectively conveys information to small groups or large audiences. Web 2.0 applications include wikis, blogs, social networking, podcasting, and content hosting services. Popular 2.0 websites include Wikipedia, YouTube, Facebook, MySpace, and Flickr.

The advent of these new technologies has also allowed educators to interact with the students in various ways, enrich their learning, and keep track of the student’s progress with tools, such as the use of ‘blogs’ as assessment instruments, the use of ‘wikis’ as interactive study modules, the use of ‘podcasts’ to broadcast audio and video contents to the students, the use of ‘SMS’ messages to communicate with the students on a real-time basis, and the use of social networking sites ‘Facebook’ and ‘X/Twitter’ to enhance the learning experiences of the students. If used appropriately, these recent technologies and social networking services can enhance experiential and active learning and allow students to communicate effectively, be creative, and get involved in teamwork. The various usages of these technologies in university education are still evolving, and educators are finding ways to co-opt them into their courses.

Educators have started using various new-age technologies made possible by Web 2.0 to facilitate student learning. Kaplan et al., (2010) investigated using Blogs as assessed items in a course that encourages students to build and improve necessary marketing skills to adapt to the current knowledge. Pitt et al. (2009) and Cronin (2009) studied the use of ‘Wikis’ (using Wiki software) for interactive textbooks and found that instructor and student-led initiatives can create textbook documents that can be continuously updated to incorporate the most current knowledge–a better solution than the publisher supplied newer textbook editions that only periodically update their contents every few years in their subsequent editions. In the context of utilizing Web 2.0 technologies in instructional usage, Jones et al. (2009) explored using SMS messages to enhance student experiences. Kath et al. (2024) studied a broad range of Internet memes that can spread through social media platforms as a valuable tool for teaching and engaging students.

The rest of this paper is as follows. The next section discusses the literature on various usages of X/Twitter in education and how X/Twitter is applied in instruction, dissemination of information, and complemented in student learning. The study’s research design, which used daily and weekly posts/tweets, is discussed afterward, along with data generated from a quantitative and qualitative questionnaire implemented over several semesters. The methodology applied to analyze the data is discussed next. The study’s conclusion follows the analysis of the results.

1.1. Applications of X/Twitter in Education and Literature Review

X/Twitter is a microblogging tool with a limit of 280 characters since November 2017 (previously limited to 140 characters) that allows an educator to instantly disseminate concise and focused information to students. Since X/Twitter maintains the posts/tweets in chronological order, it can also become an excellent tool for conducting class activities to aid student learning. In addition, X/Twitter can create a network between the instructor and students as an alternative way of communication. In limiting the students to 140/280 characters, X/Twitter also forces the students to be precise and summarize essential concepts as responders. X/Twitter usage also improves students’ writing skills by forcing them to express their thoughts succinctly. Two-way communication can be established with the students in a class by creating a unique search term preceded by a ‘hashtag’ and inviting the students to be the followers of any posts/tweets relating to that hashtag. X/Twitter further allows the instructor to circulate the truncated form of a web address of any length with web tools, such as  http://bit.ly, to the students and direct them to various websites, current business news of interest, journals, magazine articles, etc.

In line with tapping the power of X/Twitter, the studies by Dunlap and Lowenthal (2009), Lowe and Laffey (2011), and Chawinga (2016, 2017) examined the use of X/Twitter as a tool for establishing informal, free-flowing, just-in-time communication between and among students and faculty. Rath (2011) finds that X/Twitter provides a sense of community among students in an online learning environment. Elavsky et al. (2011), Leaver (2012), Savage (2011), and Menkhoff et al. (2015) hailed X/Twitter for effectively supporting teaching and learning pedagogically. Kassens-Noor (2012) considers X/Twitter an instant in-class feedback tool for teachers and students. As an application, Pedagogical posting/tweeting represents a proficient and natural way instructors can disseminate immediate thoughts on a topic to the students and make learning more meaningful, fun, enjoyable, and effective. Best (2015), Blair (2013), Chichester (2010), and Veletsianos (2012) report that X/Twitter provides an ideal space in which students and instructors instantly interact, such as receiving immediate and frequent course information, asking questions, updating course assignments, and sharing helpful information from outside the textbook with classmates and instructors. Alshaye et al. (2023) investigated a collection of studies between 2011 and 2020 related to students’ social media usage and found that X/Twitter has a more substantial impact on student engagement.

Researchers and instructors have experimented with X/Twitter to deliver content in their courses at various universities and educational institutions. Welch and Bonnan-White (2012) used X/Twitter in Sociology and Anthropology courses to disseminate content and receive student feedback. Jones (2011) used X/Twitter in Literature classes to encourage student conversations. Cheng (2012) used X/Twitter in teaching English and found that X/Twitter-assisted learning significantly influenced the experimental group’s learning attitude. Luttrell (2012) used X/Twitter in a Public Relations Course and found a significant positive relationship between X/Twitter and comprehension, application, and analysis of course materials. Similarly, Lowe and Laffey (2011) used X/Twitter in marketing courses. They found that X/Twitter’s unique characteristics enhance and facilitate the learning of marketing concepts while helping to illustrate marketers’ use of innovative technologies to the student body. Rohr and Costello (2015) used X/Twitter in an extensive Human Kinetics and Recreation course. The study found X/Twitter helps integrate social presence in large classes, making students feel more connected to classmates and content. Chawinga (2016, 2017) used X/Twitter in Library and Information Science courses and found that classroom usage of X/Twitter is an effective way for the students to keep abreast with the group work and stay current with the instructor’s requirements. Erhel et al. (2022) used X/Twitter as a pedagogical tool in a psychology course and found that it significantly increased student motivation and interest in the course material. Irzawati et al. (2024) observed that X/Twitter effectively improves EFL learning among Gen Z students. Davis and Yin (2011) found that X/Twitter usage by students in business communication courses improves their writing skills with briefness, clearness, and conciseness. Juniardi and Utami (2018) required students to write their activity plans using X/Twitter and observed that writing quality improved significantly by the end of the course. Price et al. (2024) implemented X/Twitter-based assignments in different sections of a health nutrition course. They found that the assignments necessitated students to be critically engaged with the course content, practice succinct communication skills, and engage with the learning community.

Many studies have recommended the best practices for applying X/Twitter in a classroom environment. Barczyk and Duncan (2011) view social networks, especially X/Twitter, as providing a flexible learning environment where students feel more comfortable pursuing knowledge. Comm (2009) has identified various effective types of posts/tweets that can disseminate knowledge from the instructor to the students. Jones (2011) has successfully used X/Twitter as a collaboration and peer review tool among students. Menkhoff et al. (2015) utilized X/Twitter to engage students by asking questions during in-class and out-of-class discussions. Rockinson-Szapkiw and Szapkiw (2011) have used X/Twitter for in-class instant student quizzing, polling, and out-of-class discussions. Chawinga (2016) used X/Twitter to facilitate group work among the students. Gao et al. (2012) provided an overview of scholastic studies that examined the use of X/Twitter in education from 2008 to 2011. In a more recent study, Malik et al. (2019) provided a synopsis of various scholarly articles from 2007 to 2017 on using X/Twitter for educational purposes.

The strength of this study lies in its use of X/Twitter as a pedagogical tool to improve students’ learning outcomes in an introductory corporate finance course. The study disseminates multiple daily and weekly corporate finance assignments to the students through X/Twitter and encourages them to learn financial concepts beyond the classroom. Few studies have used X/Twitter as a diagnostic teaching and learning assessment tool. Karaoğlan et al. (2014) employed the same posts/tweets to disseminate key concepts before and after the class lectures. They measured the degree of learning by comparing the two sets of responses. Luo and Clifton (2017) commissioned an X/Twitter-based instructional method. They observed that its usage as a question and discussion forum triggered higher-order cognitive processes, such as understanding, analyzing, and evaluating for meaningful learning. A pair of studies by Blessing et al. (2012) and Erhel et al. (2022) directly tested the students’ learning outcomes using X/Twitter as a didactic tool. They observed that it significantly increased student motivation and interest in the course content. To date, ours is the only study investigating the efficacy of X/Twitter usage as an analytic tool to search for significant traits in a business course.

2. Method

2.1. Research Design and Data Analysis

In line with previous studies, this study has established an X/Twitter account linked to the university email address exclusively for instructional purposes. Several iterations of the same account have been used in consecutive semesters, with multiple sections in which we have taught to observe student participation and test X/Twitter’s effectiveness in enhancing student learning. To that effect, X/Twitter usage is incorporated as a learning instrument on a daily and weekly basis, as a tool to judge student participation throughout the semester, and as an out-of-class learning tool. For the students in each of the Introductory Online Finance Classes, we have created a unique search term preceded by a ‘hashtag’ (e.g., #AC_FIN301_Spring21_01S for the students in the author’s Online ‘Basic Financial Management’ class in spring 2021, section 01S) and invited students from that class to be the followers of any posts/tweets relating to that hashtag. Two types of posts/tweets with different frequencies were posted so the students could be judged for their participation and performance.

• Weekly use of X/Twitter: At the beginning of every week, one or more posts/tweets are sent out to the followers (students) based on the week’s topic. The posts/tweets usually include small descriptive questions, quantitative problems for the students to respond to, and truncated weblinks (using  http://bit.ly services) to various finance-related articles from the previous week for the students to comment on. The students are asked to post/tweet their answers to questions and problems, as well as brief comments on articles on X/Twitter for review.

• Daily Use of X/Twitter: On random class days, posts/tweets are sent out with in-class announcements to the students right at the beginning of the class. Posts/tweets are usually on short financial information that the students can easily search on the internet and tweet back with a response. The purpose has been to check student attentiveness in the class and their understanding of web searches to generate quick financial information. As excellent financial information and data providers, students were exposed to Yahoo Finance ( https://finance.yahoo.com/) and the Financial Industry Regulatory Authority ( https://www.finra.org/finra-data) at the beginning of the semester. They were encouraged to respond to daily posts/tweets using those resources.

 Throughout the semester, X/Twitter is used as a tool to judge student participation during the term and as an out-of-class learning tool. As part of the identification process for the participating students, registrants must use their real names as X/Twitter usernames [@username] to allow the instructor to identify each participant. To judge the effectiveness of X/Twitter in the ‘Basic Financial Management’ class in different sections and successive semesters, participation points were given to the students as responders to the original daily and weekly posts/tweets posted by the instructor. It incentivized a consistent level of student participation in X/Twitter activities. The points were based on the quality of the posts/tweets and the frequency of students’ responses. In line with Powell and Connaway (2004), Yakin and Tinmaz (2013), Lowe and Laffey (2011), Chawinga (2016), and Arumugam et al. (2022), the student experience data has been collected in two different stages by using a comprehensive questionnaire that includes both quantitative and qualitative responses.

Weekly posts/tweets were of two types. The first group of X/Twitter assignments asks to summarize financial news articles selected from various news sources in 140/280 (140 characters in spring and fall 2017, 280 characters afterward in subsequent semesters) characters. The articles have been changed every semester to reflect relevant information during that semester. A sample of those articles over different semesters is provided as exhibits. The second group of weekly assignments was based on financial concepts and numerical problems in corporate finance. They were deliberately selected to be time-independent. Only the numbers in those numerical problems were changed, while the conceptual weekly questions remained the same in successive semesters for new student groups. Similarly, the daily posts/tweets were made time-invariant over the semesters. A sample of weekly and daily posts/tweets used to examine students’ performances are listed below.

Examples of Weekly Posts/tweets: Summarizing Financial News Articles

•  https://bit.ly/4iXw8A6 [Banks are discovering that holding cash can be lucrative again. By Brooke Masters. The Financial Times. Published: October 20, 2022.] – Read and Comment.

•  https://bit.ly/41ZmeqS [U.S. News: Regulatory Stumbles Cited in SVB’s Fall –- Top Federal Reserve bank official calls for revamping the rules for midsize banks. By Andrew Ackerman and Ben Eisen. Wall Street Journal. Published: April 29, 2021] – Read and Comment.

•  https://bit.ly/2Ux7Hnf [How Companies Are Winning on Culture During COVID-19. MIT Sloan Management Review. Published: October 28, 2020] – Read and Comment.

•  https://bit.ly/35SwqVq [The Global Economic Outlook During the COVID-19 Pandemic: A Changed World. The World Bank. Published: June 8, 2020] – Read and Comment.

•  http://bit.ly/fiscal_stimulus [World Economy Chiefs Flirt with the Idea of Fiscal Stimulus: Published: October 20, 2019] – Read and Comment.

•  https://cnb.cx/2paFhA5 [Charles Schwab on what he’s learned in his career spanning six decades: Panic is not a strategy. Published: Tuesday, October 8, 2019] – Read and Comment.

•  https://bit.ly/4hR2rQk [In Depth: Tariff Twist: A More Competitive China –- To avoid losses, Chinese manufacturers are racing even faster to more advanced products. Wall Street Journal. Published: September 18, 2018] – Read and Comment.

Examples of Weekly Posts/tweets: Answering Finance Concepts and Solving Numerical Problems

• How could an analyst determine whether the specific ratio of a company is good or bad? – Answer briefly.

• Why can NPV and IRR provide conflicting recommendations to accept/reject a project? – Answer briefly.

• WRJ has a debt ratio of 0.4, current liabilities of $18,000, and total assets of $120,000. What are the total liabilities of WRJ? – Provide the answer to the problem.

• IFRT Inc. has a debt-to-equity ratio of 1.32 and total assets of $5,000,000. What are the total liabilities and total equity of IFRT? – Provide the answers to the problem.

• Elliot Manufacturing has a beta coefficient of 1.36, and the rate of return on its stocks is estimated to be 18.3%. The current market rate of return is assumed to be 9.8%. Based on the information provided, calculate the corresponding risk-free rate.

• Jenna Corporation is evaluating a seven-year project for its undertaking. The initial outlay for the project is $500,000. The project will earn $80,000 annually for the first six years. During the seventh year, Jenna is expecting to earn $125,000. If the cost of capital for the project is estimated to be 8.5%, what are the NPV and IRR of the project? Will Jenna accept this project?

Examples of Daily Posts/tweets: Searching for Financial Information

• What is the Beta coefficient of Lithia Motors, Inc. (LAD) today? What is today’s price-per-earnings (P/E) ratio (dd.mm.yyyy)?

• What is the 13-week Treasury (^IRX) Bill Rate today? What are the High and Low prices today (dd.mm.yyyy)?

• What is the Total Revenue as of the last quarter (dd.mm.yyyy) at DuPont de Nemours, Inc. (DD)?

• What is today’s six-monthly GameStop (GME) stock price movement (dd.mm.yyyy)? Please indicate the High and Low prices during that interval.

• What is the change in the S&P 500 index (^SPX) today (dd.mm.yyyy)? Indicate both the percentage change and the change in the index value.

 Between spring 2017 and fall 2022, over twelve semesters, the relevant data on the usage of X/Twitter and other pertinent factors of both online and web-enhanced face-to-face ‘Introductory Finance’ classes were collected in multiple sections and over successive semesters in the business school of a regional degree-granting university. The data collection has been restricted to the sections of the introductory finance course taught by the same instructor to eliminate selection bias. Each semester, the same instructor offered two sections of the course. Twelve sections of the course were offered from spring 2017 to fall 2019: six face-to-face and six online sections. Due to the COVID-19 pandemic, all subsequent sections (totaling another twelve) were provided online. Overall, survey data were collected from eighteen online and six face-to-face course sections. The objective has been to have sufficient data points for meaningful analysis. Since approximately 75% of the data points were collected from online sections, no further effort was made to study the differences in student responses based on the mode of instruction. The student population surveyed was mostly junior undergraduate business school students. They were also approximately evenly distributed between males and females.

The study uses a questionnaire to gather student responses on qualitative and quantitative aspects of X/Twitter usage and other substantive factors. Three hundred twenty-seven (327) students completed the survey in the introductory finance sections taught by the instructor. The survey responses were subsequently reviewed to identify incomplete answers or blanks, particularly for students who withdrew from the course and those who received an “Incomplete” grade. A total of two hundred forty-nine (249) responses were selected for the final analysis, as they had completed the course from the start to the end of the semester and participated in X/Twitter exercises. The questionnaire did not ask for demographic information since finding any response variations based on the student’s gender, ethnicity, age, etc., was not the objective of this study.

The questionnaire includes questions on key areas of X/Twitter-aided instruction to support student learning and performance in an introductory finance course, whether offered online or face-to-face. In essence, sixteen questions (Q01 to Q16) are examined for the ‘Usage of X/Twitter in Instruction.’ Two broad categories of survey questions, namely, subject-area knowledge-related enquiries, and broader study habits and skill-related quizzes, are used in the study. The first category of questions ranges from the efficacy of X/Twitter usage to motivate students in learning financial concepts, to enhance student understanding of the finance topics, to the practical application of prior finance-related knowledge, to make the discussion more relatable to the current financial activities, and so on. A separate second set of questions in the questionnaire reflects on the usage of X/Twitter in enhancing overall student motivation in learning, in helping students to think critically, in facilitating the students to develop a succinct and meaningful writing style, in enticing them to create a collaborative learning style, and so forth. The survey questions on X/Twitter-related factors and research questions are constructed by reviewing Lowe and Laffey (2011), Yakin and Tinmaz (2013), Rohr and Costello (2015), Chawinga (2017), and Arumugam et al. (2022). The questions from these studies have been modified accordingly, and new questions have been added to suit the objectives of this study. A sample copy of the questionnaire with survey questions and answer choices is available in the Appendix.

2.2. Theoretical Framework for Data Analysis

The effectiveness of X/Twitter usage is evaluated by analyzing the following research statement:

• The usage of X/Twitter aided assignments and their overall utilization did not help student learning.

 The study employs a multiple-discriminant analysis and a Varimax-rotated factor analysis to assess the research question regarding the efficacy of pertinent factors in student learning and performance. The advantage of this methodology lies in its predictive power, which can identify the most effective and distinct variables in determining the outcome by reducing the differences among certain variables to classify them into larger variables. The procedure reduces a larger set of variables into a smaller number of factors that can capture the essential information. Numerous studies have propagated the use of the multiple-discriminant model to investigate student learning and performance, teaching effectiveness, and implementation of various instructional techniques and technologies. In one of the earliest studies, Huberty (1975) described the use of discriminant analysis in educational research. Many researchers, such as Divjak and Oreski (2009), Aye (2021), Meka and Nwaka (2022), Saidi and Rao (2023), and others, investigated relevant factors for student performance and their academic outcomes using discriminant analysis. Similarly, Agaoglu (2016), Liu and Zhou (2016), Xian et al. (2016), Almasri et al. (2022), etc., employed discriminant analysis to examine instructional quality and effectiveness. Few studies, such as those by Usip and Bee (1998), Rakhmawati et al. (2022), and others, have explored using web-based technologies and social media usage in instruction by implementing discriminant analysis.

The generalized form of a multiple discriminant model is described as:

Yi=β0+∑j=1JβijFj+εi∀j=0,1,2,3,…,JE(Fj)=E(ζi)=E(ζiFj)=0E[(Fj)(Fj′)]=E[(ζi)(ζi′)]=I(1)

Here, Yi is the dependent variable (imparting the significance of X/Twitter usage in instruction versus no importance), Fj represents the array of relevant explanatory common factors (the independent) variables, βij represents the regressor discriminant coefficients while εi is the error term. The method expresses each dependent variable Yi as the linear combination of J common factors Fj and a unique factor score, ζi. The factor analysis assumes that E(Fj)=E(ζi)=E(ζiFj)=0. The orthogonal structure of the common factors further implies that E[(Fj)(Fj′)]=E[(ζi)(ζi′)]=I, is an identity matrix. Fj′andζi′ are the transpose vectors of Fjandζi. To find common factors, primary factors undergo orthogonal transformation to address multicollinearity. Factor analysis assumes that relationships between objects stem from latent variables called ‘common factors’. It divides response variability into two parts: variability due to common factors and unique item variability. The model estimates common factors assuming fixed objects and subjects randomly sampled from a population.

Varimax Rotated factor analysis is conducted to obtain an orthogonal structure of factors and identify factor scores for relevant explanatory variables in discriminant analysis. The Varimax method enhances interpretability by minimizing the number of variables with high loadings on a factor. After selecting the appropriate number of common factors, the analysis produces a solution with many interrelated dimensions. To make these dimensions interpretable, it is necessary to rotate the axes, ensuring each item loads on one axis and the latent variables remain uncorrelated. The Varimax rotation procedure is used to achieve this uncorrelated structure.

The rotational procedure aims to generate uncorrelated common factors. For this purpose, only factors with a minimum eigenvalue of 1.0 and a minimum factor loading of 0.7 are considered for analysis. The eigenvalue signifies the ratio of the between-groups sum of squares to the within-groups sum of squares, indicating the amount of variance each component or factor accounts for in the observed variables. Typically, eigenvalues less than one are not deemed acceptable. An eigenvalue represents the generalizability coefficient for the dimension; an eigenvalue of one implies a lack of commonality among the items.

According to the criteria, factor loadings of 0.70 (absolute value) or higher are utilized to identify common factors. The criterion stipulates that the explained variation between a factor and a variable must be at least 0.70 (with a square loading of 0.49). A factor loading denotes the partial correlation between the item and the factor. A high loading factor (0.49 or greater) suggests a strong correlation between the variable and the factor. Ideally, each variable included in the analysis should load significantly on one of the retained factors, and every item correlated with the factor should be present in at least one dimension.

The sixteen explanatory factors are subjected to discriminant analyses to assess their relevancy and cohesiveness. The subsequent section outlines the pertinent results.

3. Results and Analyses

The study hypothesized that using X/Twitter in teaching did not affect student learning outcomes. Factor analysis was performed to reduce the independent variables and use factor scores in multiple discriminant analysis. The Varimax Rotated Factor procedure addressed multicollinearity and ensured factors remained independent. It aimed to make variables interpret more easily by loading substantially on only one factor. We perform factor analysis on all variables in the questionnaire. The study of the variables reveals that four factors have emerged as relevant with a minimum Eigenvalue of one. The relevant factors are listed in Table I.
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Factors are labeled using Varimax rotation, with significant factor loadings of at least 0.70. This means the explained variation between a factor and a variable must be at least 0.70 (with a squared loading of 0.49). Table II shows the results of the factor analysis.
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The factor analysis in Table II shows that X/Twitter assignments substantially improved students’ understanding of finance concepts, motivation to learn finance-related topics, and ability to integrate dispersed financial concepts into a meaningful knowledge base. The results further revealed that these assignments helped students develop a writing style to summarize essential concepts effectively through critical thinking. The findings of factor analysis are aligned with the prior findings of Rockinson-Szapkiw and Szapkiw (2011), Blessing et al. (2012), Luttrell (2012), Luo and Clifton (2017), Erhel et al. (2022), and Price et al. (2024). In the following step, multiple discriminant analysis is conducted on the student responses to evaluate the significance of the factors identified through factor analysis. Four relevant factors, as indicated by the factor analysis, are used as independent variables to assess their importance. The Wilk’s Lambda factor coefficients and their respective F-statistics are presented in Table III.
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The factor coefficients of Wilk’s Lambda (0 ≤ λ ≤ 1) reflect how well each factor contributes to the model and predicts the dependent variable. The results from multiple discriminant analyses indicate that factors 2 and 4 are significant with X/Twitter usage in instruction for student learning. In other words, X/Twitter assignments significantly aided the introductory finance class instruction and student learning by increasing student motivation, students’ ability to incorporate prior knowledge with new concepts in the subject area, and enhancing sophistication in encapsulating essential concepts in writing. The results of the significance of factors are calibrated with multiple studies, such as Elavsky et al. (2011), Savage (2011), Cheng (2012), Leaver (2012), Menkhoff et al. (2015), Erhel et al. (2022), and others, which X/Twitter improves the learning process and motivation of the students. Likewise, the results of this study correspond with the findings of Davis and Yin (2011), Luttrell (2012), Juniardi and Utami (2018), Price et al. (2024), etc., that X/Twitter usage as an instructional tool allows students to develop a compact writing style and the ability to summarize important concepts.

4. Concluding Remarks

The study explored relevant factors of X/Twitter usage in instruction that can enhance student learning. We have utilized the principles of the finance course taught by the same instructor over several semesters to eliminate the data selection bias. This study has two unique aspects. First, the principal component factor analysis finds the relevant factors that the students perceive as important and pervasive. In the next step, the principal component analysis identifies the significant factors. It has been observed that assignments utilizing X/Twitter have significantly enhanced instruction and student learning in the introductory finance class. Namely, these assignments have increased student motivation, improved their ability to integrate prior knowledge with new concepts within the subject area, and elevated their proficiency in articulating essential concepts in writing. Second, in all probability, this is the only research in a business course that evaluates the significance of X/Twitter assignments based on student perceptions. Overall, the findings of this study reiterate the conclusions from previous research and add to the existing literature.

A brief discussion of the constraints of this study is in order. The study primarily dealt with data that the students had self-reported based on their understanding of the X/Twitter usage in the course. It can create a “student perception bias” in the data and impact the relevance of the factors. One of the solutions to this research limitation can be a review and assessment of the mid-term and final grades of the students who have completed the questionnaire. The analysis of the students’ responses to the questionnaire questions can then be extrapolated against their grades to investigate the association of X/Twitter assignments’ usage in instruction and the students’ perceptions of their usage with student performance implied by their grades. The subsequent findings can provide the validity of the factor selection as reflected by the student performances. We consider this to be a future extension of this research.
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TABLE II: VaArRiMAX ROTATED FACTOR PATTERN FOR USAGE OF
X/TWITTER IN INSTRUCTION TO ENHANCE STUDENT LEARNING

Relevant Variables Factor 1 Factor 2 Factor 3 Factor 4

Qo1 —0.234 0.214 0.468 —0.218
Q02 0.968 —0.351 —0.129 0.417
Q03 —0.143 0.182 0.416 0.387
Q04 0.255 —0.425 0.289 0.294
Q05 0.489 0.913 0.274 0.191
Q06 0.813 0.499 0.382 0.445
Q07 0.405 0.251 —0.483 0.186
Q08 0.138 0.894 0.492 0.359
Q09 0.224 0.313 0.238 0.213
Q10 0.384 0.429 —0.425 0.470
Q11 0.416 —0.314 0.412 0.897
Q12 0.229 0.452 0.551 0.732
Q13 0.329 0.188 0.819 0.413
Q14 —0.259 0.478 0.453 —0.385
Q15 0.155 0.218 0.505 0.381
Q16 0.128 0.413 0.173 0.472
Explained variance 1.158 1.276 1.124 1.174
Percentage 13.284 14.572 12.726 14.328

Note: Factor loadings of 0.7 or above are highlighted and used in naming
the factors.

Explained Variance is for each factor (with a minimum Eigenvalue of 1.)
The percentage represents the Percentage of variance explained by each
factor.
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TABLE I: THE RELEVANT FACTORS FROM THE FACTOR ANALYSIS

Factor 1
Factor 2
Factor 3
Factor 4

Improved understanding of finance concepts and the ability to combine related finance concepts into a meaningful structure.
Ability to apply prior finance-related knowledge in learning new concepts and increased motivation to learn finance concepts.
Increased capability to think critically.

Attain a succinct writing style and the ability to craft concise responses to questions and assignments.
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TABLE III: MULTIPLE DISCRIMINANT ANALYSES FOR USAGE OF X/TWITTER IN INSTRUCTION TO ENHANCE STUDENT LEARNING

Factors Wilks’ Lambda (i) (Factor coefficients) F-Statistic
Factor 1 0.648 0.811
Factor 2 0.793 8.711**
Factor 3 0.598 0.108
Factor 4 0.905 9.143**

Note: ** indicates significance at the 1% level.
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A Sample Questionnaire on “Use of X/Twitter in Instruction: Enhancing Student Learning in an Introductory Finance Course”

Variable Statements SA A N D SD
Usage of X/Twitter in Instruction
Qo1 The learning experiences on X/Twitter made this a more interesting
course.
Q02 My understanding of finance concepts has improved because of
X/Twitter usage.
Q03 Because of the X/Twitter assignments, I put more time into my
course materials than in a regular class.
Q04 1 looked forward to reading response posts/tweets from other
students in the class.
Q05 Through X/Twitter assignments, I could apply prior finance-related
knowledge effectively while dealing with new concepts.
Q06 Through X/Twitter assignments, I could piece together related
finance concepts into a meaningful structure.

Q07 The research I performed to respond to X/Twitter assignments
contributed to my overall understanding of finance concepts.

Q08 The X/Twitter assignments increased my motivation to learn

finance concepts.
Q09 Using X/Twitter assignments is more interesting and productive
than reading textbooks for learning finance concepts.
QI10 X/Twitter assignments made textbook chapters and topics more
relatable to the current financial activities.
Qll X/Twitter usage helped me acquire a succinct writing style to
express ideas and comprehension.
QI2 X/Twitter usage helped me develop concise responses to various
questions and assignments.
Ql13 X/Twitter assignments made me think critically.
Ql4 X/Twitter assignments taught me financial concepts I did not learn
in class.
QIS5 X/Twitter assignments encouraged me to collaborate more with
other students in the class.
Ql6 1 found the usage of X/Twitter better than other web-based

messaging forums used in different courses.
SA (5) — Strongly Agree, A (4) — Agree, N (3) — Neutral, D (2) — Disagree, SD (1) — Strongly Disagree.

Note: The survey questions on X/Twitter-related factors and research questions are constructed by reviewing Lowe and Laffey (2011), Yakin and
Tinmaz (2013), Rohr and Costello (2015), Chawinga (2017), and Arumugam ez a/. (2022). The questions from these studies have been modified
accordingly, and new questions have been added to suit the objectives of this study.
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