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Math anxiety is a feeling of tension, worry, and/or fear in situations involving math-related activities. The relationship between Math anxiety and math cognition has been frequently studied, and the negative associations between the two have been observed at multiple levels of mathematical processing ranging from simple counting to complex math problems. These negative associations are evident across various developmental stages. The aim of this study is to identify teaching and learning methods in higher education that students high in math anxiety use and benefit from. Through an anonymous online survey, psychology students enrolled in a statistics course rated their Math anxiety, Subjective numeracy, and Objective numeracy; in addition, they rated their success in the statistics course and their general preference for different forms of learning (e.g., face to face learning, online course material, as well as the use of the online video material presented on University of Gothenburg's learning management system [GUL]). The results gave no support to the notion that students high in Math anxiety used online teaching tools more than other students. However, students high in Math anxiety said they used their classmates as help to pass the course to a greater extent compared to those lower in Math anxiety.
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INTRODUCTION

Stress and anxiety has been identified as one of the major challenges in introductory statistics on the undergraduate level (Bradstreet, 1996). This can pressure students, especially those with low math self-efficacy, considerably (depending on how well student learning is supported), reduce their self-efficacy, and interfere with learning (Betz, 1978). However, so far little is known about how attitudes (such as anxiety) influence teaching and learning in statistics (Ramirez et al., 2012).

Math anxiety can be described as strong negative emotions toward math, and Ashcraft (2002) defines math anxiety as “a feeling of tension, apprehension, or fear that interferes with math performance.” Math anxiety, negatively influence math ability through several different pathways, for example working memory when performing math problems (Skagerlund et al., 2019). Math anxiety is related to many math related constructs such as math self-efficacy, however it is separate from the person's actual math ability (Peters and Bjalkebring, 2015). Thus, even though math anxiety is negatively correlated with math ability, a person with high math anxiety can be great at math, and a person without any math anxiety can be bad at math (for overview see Dowker et al., 2016).

The aim of this study is to identify teaching and learning methods in higher education that students high in math anxiety use and benefit from.

Over a 100 years ago Thomas Edison predicted, in the New York Dramatic Mirror, that “books will soon be obsolete in the schools… It is possible to teach every branch of human knowledge with the motion picture” (Tamim et al., 2011). Today, most academic departments in universities, and to some extent even in k-12 education, have embraced credit-based online learning. In addition, students expect that more information, even in campus-based courses, should be online, and most Universities have introduced digital learning platforms. As a result, instructors have been gradually introducing more online study elements into their classroom teaching (Bates, 2015). Digital learning platforms are used to store lecture notes in the form of slides or PDFs, provide links to online readings, or online forums for discussion. Hence, almost all current face-to-face learning courses have aspects of digital learning, but without changing the basic classroom teaching model (Dede and Richards, 2012). Meaning that aspects of online learning are being blended with traditional teaching. Although there is no standard or commonly agreed definitions in this area, “blended learning” has been suggested as a descriptor for this use of technology. Hence, almost all teachers at my University engage in “blended learning” (Garrison and Kanuka, 2004).

Since the 1960s researchers have tried to compare different teaching styles and evaluate the inclusion of technology to facilitate a better learning environment (Schurdak, 1967). Tamim et al. (2011) identified “well-conducted” comparative studies covering 40 years of research. They concluded that there was a slight positive influence of being taught in a blended learning environment. However, the measured difference was quite weak, and the authors conclude that among everything that influences teaching and learning (aspects of the goals of instruction, pedagogy, teacher effectiveness, subject matter, age level, fidelity of technology implementation, etc.) technology intervention accounts for only a small part of the effect. However, general comparisons between “older” and “newer” types of teaching and learning tend to favor the latter. It is important to note, where differences have been found, they are often attributed to factors other than the mode of delivery (Bates, 2015). Hence, there is reason to believe that blended learning is especially beneficial for certain individuals. This study will investigate the relationship between a student's math anxiety and use as well as preference for different forms of teaching in a statistics course using blended learning. The teaching methods used were (1) classical face-to-face lectures, (2) a text book, (3) assignments from the text book, (4) online assignments developed by the teacher on the university's learning platform (GUL), (5) online lectures developed by the teacher on the university's learning platform, and (6) online lectures on YouTube; lastly, (7) help from a friend. Methods 1 through 3 are considered classical forms of teaching, while 4 through 6 are considered new forms of teaching; taking help from a friend (7) is considered outside the categorization of new and old teaching, however, represents something students often do and were encouraged to do.

METHOD

Participants

Participants (n = 111) were selected from the Gothenburg University Participant pool witch consist of people that have signed up to be contacted about research opportunities. Selection was based on students enrolled in undergraduate classes at the department of psychology during the past 12 months. Sixty-seven participants (60%) took the survey of those sixty-five participants had been enrolled in a statistic course at the department and two had not, and those two participants were excluded from further analysis. The final sample consists of 65 participants, 36 (53.7%) women, age range 17–59 years, mean age 24 years (SD = 6.6 years).

Procedure

Participants were sent an email and got a link to the survey, they were first asked to consent to the study. After that they took the survey that consisted of question about their use of different teaching and learning methods in statistics. After that they answered questions about their math anxiety, subjective numeracy and objective numeracy.

Materials

Use of teaching and learning methods was assessed by seven statements. “In this course to what extent did you use…:” (1) face-to-face lectures, (2) the text book, (3) the assignments in the text book, (4) online assignments, (5) online lectures on the university's learning platform (GUL), (6) online lectures on YouTube, and (7) if they took help from a friend. Each question was asked on a 1 (never) to 5 (always) scale.

They were then asked about their perceived benefit from the different methods: “In this course to what extent did you feel your learning benefited from…” method (1) through (7). Each question was asked on a scale from 1 (not at all) to 5 (very much).

All participants were then asked about their general preference (not only in this statistics class) for face-to-face lectures and for online lectures on a 1–5 scale from not at all to very much.

Math anxiety was assessed by the Alexander and Martray math anxiety test (Alexander and Martray, 1989) asking participants questions about Math anxiety in three different situations on a five-point scale ranging from 1 = not anxious to 5 = very anxious; (e.g., “Please indicate your level of anxiety in the following situations: Studying for a math test.”). Cronbach's alpha = 0.75.

Subjective numeracy was assed using Fagerlin's et al. (2007) scale. This scale is an 8-item self-reported measure of ability with and preference for numbers (e.g., “How good are you at working with percentages?”, “How often do you find numerical information to be useful?”, assessed on a six-point scale). Cronbach's alpha = 0.86.

Objective numeracy was measured using a six-item scale (e.g., “If the chance of getting a disease is 10%, how many people would be expected to get the disease out of 1,000;” adapted from Weller et al., 2013). Each item was scored as correct or incorrect, and correct items were summed (possible range 0–6). Cronbach's alpha = 0.75.

RESULTS

Math anxiety was normally distributed in the sample (mean = 2.96, median = 3.00, SD = 0.99), meaning that participants stated that they would feel at least some anxiety or more in math related situations. Math anxiety was negatively correlated to Subjective numeracy (r = −0.48, p < 0.001), but not to Objective numeracy (r = 0.21, p = 0.10), meaning that participants with higher Math anxiety rated their numeric ability lower but did not score significantly lower on the Objective numeracy test. When looking at gender differences, men scored significantly lower on the Math anxiety measure (men m = 2.4, SD = 0.83) compared to women (women m = 3.4, SD = 0.90, t(63) = 15.39, p < 0.001). Similarly, when looking at the difference between men and women in their own subjective view of their ability, men scored significantly higher on the Subjective numeracy measure (men m = 4.2, SD = 0.52, women m = 3.8, SD = 0.75, t(62) = 5.1, p = 0.027). However, there were no differences on the 6-item Objective numeracy scale; men averaged 3.2 correct items (SD = 1.9), while women averaged slightly lower, but not significantly so, 2.5 correct items (SD = 1.7, t(63) = 2.6, p = 0.112).

To assess the relationship between math anxiety and use and benefit of the seven methods of teaching and learning, a correlation analysis was performed (see Table 1). The correlation analysis revealed that the only teaching and learning method that was used more by students with high Math anxiety (vs. students with low Math anxiety) was to take help from a friend (see Figure 1). In addition, the only method that students with high Math anxiety (vs. students with low math anxiety) said helped them more was to receive help from a friend (see Figure 2). To visualize the relationship participants were divided into low math anxiety and high math anxiety based on a median split.


Table 1. The relationship between Math anxiety and use as well as perceived benefit for the seven different methods for teaching and learning (n = 65).
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FIGURE 1. The use of teaching and learning methods by students high and low in Math anxiety (n = 65).
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FIGURE 2. The perceived benefit of teaching and learning methods by students high and low in Math anxiety (n = 65).



DISCUSSION

Bates (2015) states that different kinds of students might benefit from different teaching methods within blended learning. The aim of this study was to identify teaching and learning methods in higher education that students high in Math anxiety use and benefit from.

The results showed that Math anxiety was not related to any of the old or new methods of teaching. The only method that students high in math anxiety were more likely to use was receiving help from friends; in addition, taking help from friends was the only method that was perceived as more beneficial by students with high Math anxiety compared to those not suffering from Math anxiety. This indicates that encouraging students to help each other through group assignments and study groups might be especially beneficial for students with Math anxiety (Kingston and Lyddy, 2013). It is likely that all students are not equally socially integrated in the class and hence a buddy system where each student are given a “math buddy” could help students both to socially integrate better but also could give students suffering from math anxiety an important resource (Bush, 2003).

That students high in math anxiety do not indicate that they use or benefit more from new forms of teaching might feel like a disappointment to those of us that try to help students that suffer from math anxiety. However, this means that students that suffer from math anxiety do not show any indication of avoiding any of the teaching and learning methods compared to students without math anxiety. This indicates that both old and new forms of teaching and learning can be used with students that suffer from math anxiety. In line with this, research has shown a benefit from online tools that help students; for example, a “massive open online course” (MOOC) for students centered on changing these ideas and teaching students how to learn mathematics well (Boaler et al., 2018). Similar ideas related to boosting self-affirmations have been tested in supporting learning in statistics. Peters et al. (2017) showed that through an affirmation-intervention during a statistics course they produced a positive influence on both students' subjective view of their ability as well as their actual ability.

Limitations with this study are its small sample size and selection. The small sample size is due to student availability. In addition, using real students creates a highly selected sample.

CONCLUSION

There is not one form of teaching and learning that fits all students; however, when using blended learning all students will benefit from the plethora of methods used (Bates, 2015). Students high in math anxiety say that they use and benefit from the same teaching methods as students low in math anxiety, with the exception of them taking more from help from other students. Hence, group assignments, study groups, and buddy systems could be put in place to provide additional help to students suffering from Math anxiety.
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