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ABSTRACT 
In this period of the Covid-19 outbreak, the interest in replacing 

conventional face-to-face teaching with online teaching in Ghana's Colleges 

of Education has sown amidst concerns about the presence of teaching. 

Through an online survey, 452 students from three education colleges 

responded to the teaching presence scale. This study examined college 

students' perception of mathematics teaching presence and how gender 

and the mode of interaction affected students' sense of teaching presence 

during the emergency remote online teaching of mathematics. The results 

showed that about 82.7% of the students had a moderate to a high sense 

of mathematics teaching presence in the emergency remote online 

teaching. This means that mathematics teachers were unable to identify 

the mathematics learning needs, neither were teachers able to manage 

collaborative and reflective work, nor averted undirected discourse among 

27.3% of the students. Although the gender of students did not affect the 

sense of mathematics teaching, the result indicated that in the absence of 

asynchronous mode of interaction, synchronous and blended modes of 

interaction positively affected students' perceived mathematics teaching 

presence. Altogether, this study urges mathematics teachers to employ 

creative pedagogical approaches that make teaching presence more 

conspicuous to students in emergency remote online mathematics 

teaching. 

 
INTRODUCTION 

At the core of mathematics teaching is the provision of learning support to learners. This 
support may involve extra and optional assistive activities such as one-on-one assistance, designated 
space for support, or remedial programs for developing students' mathematics confidence and skills 
(MacGillivray, 2008). In teaching mathematics as it is with other school subjects, the learning support 
provided by teachers seeks to promote collaborative learning, students' active participation and 
instructor-guided inquiry (Rovai, 2002). Consequently, the capacity of teachers to effectively 
promote collaborative learning, students' active participation and instructor-guided inquiry that 
make students mentally and emotionally connected to teaching within an instructional period make 
learners feel the presence of teaching (Shea et al., 2006).  

Therefore, the provision of learning support becomes a function of mathematics teaching 
presence irrespective of the platform for teaching – face-to-face, online or a blend of both face-to-
face and online. Studies by  Jaggars (2014) and Seaton et al. (2014) show that mathematics 
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instruction delivered through face-to-face supports one-on-one peer and teacher discourse, planned 
and spontaneous group discussions, and board illustrations. By extension, there is evidence of 
mathematics teaching presence in face-to-face instructional set-ups. Similarly, teaching presence in 
online mathematics teaching is not in doubt. As explained by Picciano (2002), presence ensures that 
although physical contact is not possible in online instruction, students have the sense of being in 
and belonging in a course and have the ability to interact with other students and the instructor.  

Empirically, Holt (2020) applied a phenomenological study to explore teaching presence in an 
online mathematics course. In the study, Holt (2020) found that mathematics teachers used 
assessments with automatic feedback during online teaching, established due dates and flow of the 
course, monitored student participation, and ensured frequent and precise communication to 
demonstrate teaching presence. Additionally, Holt (2020) observed indicators of teaching presence 
such as teachers’ delivery of course content, engagement of students with questions and answers, 
and the availability of course materials. Other studies (Hegeman, 2015; Tran & Nguyen, 2021; Wang 
& Stein, 2021) have also showed that online mathematics teaching promotes teaching presence. 
Arguably, the physical absence of mathematics teachers during online teaching does not preclude 
them from making their mathematics teaching presence conspicuous (Zhang et al., 2016).  

Although teaching presence influences students' success in online mathematics learning, 
educational experiences and learning outcomes (Hegeman, 2015; Shea et al., 2006; Wang & Stein, 
2021), there is a concern that teaching presence may be a more difficult task to realize in online 
teaching (Garrison, 2017; Jaggars, 2014), especially with mathematics courses. This perceived 
difficulty might partly be because students feel that complex subjects such as mathematics should be 
taught in a face-to-face learning environment where weaker teaching presence and weaker student-
student interactions are averted (Jaggars, 2014) or partly due to contextual factors (Caskurlu et al., 
2020; Epp et al., 2017) and the mode of interaction (Garrison, 2017; Ogbonna et al., 2019). For 
example, Phelps and Howell (2016) contend that contextual factors such as gender, age, teaching 
approaches, socio-economic status, among others, can influence significant aspects of mathematics 
instruction. Accordingly, at least two objectives may be achieved by examining the presence of 
teaching in an emergency remote online teaching and learning of mathematics among college 
students who were compelled to take online courses due to the outbreak of Covid-19. First is the 
awareness of the students’ perceived level of teaching presence, and secondly, the knowledge of the 
extent to which context factors related to their perceived teaching presence. 

Concerning gender as a context factor, Garland and Martin (2005) admonish researchers to 
recognize that gender can play a role in online learning, hence, the importance of considering the 
gender of students in the development and design of courses and programs. Although gender should 
not have been a priority given that both male and female student have equal access to, and 
engagement in online teaching, it has become a focal point because of the perceived disparity in the 
performance of male and female students in mathematics (Little-Wiles et al., 2014).  Besides, there 
is documentation of mixed findings about how male and female students perceive teaching presence 
in online teaching. For example, while Laves (2010) and Almasi et al. (2018) could not establish a 
significant relationship between students' perception of teaching presence and their genders, 
Garrison et al. (2010) point out the possibility of a relationship between gender and teaching 
presence. 

Regarding the modes of online interaction, synchronous, asynchronous or a blend of the 
synchronous and asynchronous can be utilized in online teaching (Hodges et al., 2020; Ogbonna et 
al., 2019). However, irrespective of the mode of online interaction, Garrison (2017) admonishes that 
a blend of synchronous and asynchronous modes of interaction in online teaching generally gives the 
impression of immediacy, which can be very effective in establishing a presence. Nevertheless, 
Weissman (2017) suggest that synchronous mode of interaction promotes teaching presence better 
than asynchronous mode of interaction. This is because synchronous interaction provides a live 
alternative to interacting with a course's content. It also allows for open and unstructured dialog, 
thus, reducing the amount of time spent on it. Furthermore, it aids in breaking down a sense of 
isolation, encouraging and assisting in collaborative practice and interaction, and increasing personal 
and cognitive participation. Asynchronous modes of interaction on the other hand according to 
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Goralski and Falk (2017) restrain students from learning independently or completing learning tasks 
in isolation. 

Conceptualizing teaching presence 
The community of inquiry is a framework that describes the overall educational experiences 

in an online learning environment. According to Garrison (2017) and Garrison and Akyol (2013), the 
community of inquiry framework explains educational experiences from three elements: social 
presence, cognitive presence and teaching presence. However, teaching presence identifies the needs 
of students and guides them to achieve the desired learning outcomes through the establishment of 
curriculum content, learning activities, timelines, monitoring, and managing collaborative and 
reflective work, (Garrison et al., 2010; Garrison & Akyol, 2013). Besides, teaching presence is seen as 
the fulcrum around which social and cognitive presences evolve (Garrison et al., 2010; Garrison & 
Akyol, 2013; Kyei-Blankson et al., 2019; Shea et al., 2006). Inferring from Rodgers and Raider‐Roth 
(2006) and Garrison and Akyol (2013), the presence of mathematics teaching is the students' feeling 
of being connected mentally, emotionally and physically within the mathematics learning 
environment. Although teaching presence is identified with all participants in the teaching and 
learning encounter (Almasi et al., 2018; Garrison et al., 2001), the central actor in appreciating the 
presence of teaching is the instructor whose responsibility is to establish a purposeful and helpful 
inquiry community (Garrison & Akyol, 2013).  

The theoretical framework guiding this study is Garrison et al. (2001) conceptualization of 
teaching presence. According to Garrison et al. (2001, p. 5), teaching presence refers to the 
instructor's "design, facilitation, and direction of cognitive and social processes to realize personally 
meaningful and educationally worthwhile learning outcomes". Based on the definition by  Garrison 
et al. (2001), Garrison and Akyol (2013) outlined three interconnected elements of teaching presence 
– organization and design, direct instruction, and facilitation of discourse. These three elements are 
described by Shea et al. (2006) as follows:  
1. The indicators that describe the component of course organization and design include the design 

of a comprehensive course outline based on the teaching curriculum and the efficient use and 
management of instructional time. The component also prompts students’ adherence to a group 
and social norms and etiquette.  

2. The direct instruction component in the conceptualization of teaching presence focuses on the 
depth of content and its presentation, questioning strategies, effective conclusion of instruction, 
handling students' misconceptions, errors and learning concerns.  

3. The facilitation component emphasizes the learning processes, which lead to cognitive activation 
and concept formation. Such indicators include a learning setting in which students' contributions 
to the discussion are encouraged and critiqued to build consensus. It also relates to students' 
support that stimulates and sustains their learning quest. 

Empirically, the realization of these three components of teaching presence has not always 
been evident. Previous studies have concluded on a varied number of components of teaching 
presence. For instance, both Laves (2010) and Shea et al. (2006) discovered two components – 
instructional design and organization, and directed facilitation in separate studies using different 
samples. However, Caskurlu (2018) confirmed the three elements of teaching presence. It is this 
varying conclusions that researchers (Caskurlu, 2018; Caskurlu et al., 2020) are calling for revisit of 
the theoretical conceptualization of teaching presence. Despite the theoretical compartmentalization 
of teaching presence, the three elements are interwoven to realize a worthwhile online mathematics 
learning experience for at least two reasons. In the first place, since interaction and discourse are 
significant for higher-order learning, they are unattainable without a workable design, facilitation 
and direction contrived by the instructor. Secondly, it is the mathematics instructor's guidance that 
averts undirected monologues and ensures fruitful mathematical discussions, providing cognitive 
activation and individual student or group support. 

Emergency remote online mathematics teaching 
In the wake of the Covid-19 pandemic, the government of Ghana in the year 2020 placed a 

nationwide ban on conventional face-to-face classroom instruction (Nyabor, 2020). As a result, 
conventional instructional activities in Colleges of Education (CoE) were replaced with an emergency 
remote (ER) online teaching. This ER online teaching was a temporal shift from the conventional face-
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to-face instructional delivery to online instruction with the anticipation of a reversal to the status 
quo once the Covid-19 pandemic was over (Agormedah et al., 2020). Taylor-Guy and Chase (2020) 
are of the view that with a well-structured and well-planned ER online teaching that uses appropriate 
learning systems, learning experiences equivalent to face-to-face learning experiences can be 
achieved with online teaching. Consequently, ER online teaching, as espoused by Liang et al. (2018), 
became an obvious alternative to the conventional classroom face-to-face teaching practices. Formal 
didactics in 2020 were therefore conducted online.  

Teachers enacted the online instruction via learning management systems, google classroom 
and social media platforms such as What's App and Telegram. Prior to the implementation of the ER 
online teaching, CoE teachers received generic training on how to enact online instruction without 
recompensing for the online instructional needs of specific subjects like mathematics. Thus, 
mathematics teachers enacted the online instruction synchronously or asynchronously without any 
specialised training in online mathematics teaching even though mathematics teachers were 
expected to make their mathematics teaching present.  

Suspiciously, instructional activities such as student-teacher interaction, communication, 
imitation and practice which define mathematics teaching presence may have been traded-off 
because mathematics teachers were either unable to use online learning tools to achieve these 
activities or the online learning systems did not support such activities. Coincidentally, Learning, 
Teaching and Applying Geometry and Handling Data was one of the mathematics courses taught by 
mathematics teachers during the ER online teaching. In this mathematics course (Ministry of 
Education, 2018), students were required to relate concepts from geometry to geometrical 
phenomenon; develop and consolidate basic mathematical knowledge and skills in the domain of 
geometry and handling data taking into account cross-cutting issues such as students' characteristics, 
misconceptions and difficulties in the domain of the course. Mathematics teachers were also 
expected to provide students with practical learning activities, real-life applications and sufficient 
practice time during the ER online teaching. 

With the implementation of the online teaching in colleges of education and other tertiary 
institutions in Ghana, Agormedah et al. (2020) explored the enactment of online learning in higher 
education during the COVID-19 pandemic. It was observed that though some Ghanaian tertiary 
students were enthusiastic about online learning, they were not prepared for it. This is because 
students had no formal orientation, and they were challenged with intermittent internet connectivity 
(Agormedah et al., 2020). Unfortunately, Agormedah et al. (2020) study did not explore the teaching 
activities provided during the online teaching. Further search in existing studies showed literature is 
draught about college students' sense of mathematics teaching presence in the ER online teaching in 
Ghana. Therefore, this study sought to explore the perception of college students' sense of teaching 
presence and determine how gender and modes of interaction affected their sense of teaching 
presence in the ER online teaching of mathematics. The following research questions were addressed 
in detail by the study: 

Research questions 
Research question one (RQ1): What is students’ perceived level of teaching presence in the ER online 
mathematics teaching? 
Research question two (RQ2): To what extent does gender and mode of interaction affect students’ 
sense of teaching presence in ER online mathematics teaching? 

Gender in this study was operationalized to reflect the traditional description of sex (male or 
female). The modes of interaction were defined to include synchronous, asynchronous and blended. 
The synchronous mode of interaction occurred when the teacher and students’ class interactions 
happened in real-time. The asynchronous interaction occurred through online channels without real-
time interaction (that is, both teacher and students’ activities on the learning platform did not co-
occur). The blended interaction occurred when the synchronous and asynchronous were applied in 
the ER online mathematics teaching.  

 

 

http://journals.ums.ac.id/index.php/jramathedu


120 Journal of Research and Advances in Mathematics Education, 7(3), July 2022, 116-129  

 

 
http://journals.ums.ac.id/index.php/jramathedu 

METHODS 

Research design 
A cross-sectional survey design was applied in this study. In this regard, an online survey to 

collect data on college students' perceptions of teaching in the ER online teaching of mathematics 
was administered. The online data collection was used because college students were not physically 
on campus. The data collected included college students' perception about teaching presence in the 
ER online mathematics teaching, their gender and their preferred mode of interaction. 

Instrumentation 
The 13-item teaching presence scale (TPS) (Arbaugh et al., 2008) was adopted to examine 

college students’ perception of teaching presence in the ER online mathematics teaching. The 13-
item TPS is a 4-point Likert scale with responses ranging from a minimum of 1 (strongly disagree) to 
a maximum of 4 (strongly agree). The 13-item teaching presence questionnaire unraveled students’ 
perception about teachers’ organization and design, direct instruction, and facilitation of discourse. 
For example, the items ‘the tutor clearly communicated important course goals’ and ‘the tutor provided 
clear instructions on how to participate in course learning activities’ bothered on organization and 
design. For direct instruction, the statement ‘the tutor helped to focus discussion on relevant issues in 
a way that helped me to learn’ was posed. On the facilitation of discourse, the statements included 
‘the tutor encouraged course mates to explore new concepts in this course’, ‘the tutor helped keep course 
mates on task in a way that helped me to learn’ and ‘the tutor was helpful in identifying areas of 
agreement and disagreement on course topics that helped me to learn’. Previous studies have shown 
that the TPS is a reliable and suitable measure of teaching presence. The internal reliability for the 
scale was 0.95 (Yu & Richardson, 2015) and 0.96 (Caskurlu, 2018). 

Data collection and analysis procedure 
Responses to the TPS were received from the college students between the seventh and tenth 

weeks of the ER teaching. At the time of administering the questionnaire, college students had done 
more than half the 16-week semester. This lapse of teaching period gave students enough experience 
to appraise the presence of mathematics teaching in the ER online teaching. At the end of the tenth 
week, there were no new responses (entries); hence, the portal for receiving the entries was closed. 
Only online responses were received because students could not be contacted physically. As a result, 
it is possible that only students who were intrinsically motivated to share their online learning 
experience partook in the study. Permission to carry out this study was sought from the mathematics 
teachers who taught the students concerned. Besides, all ethical considerations including the right to 
or not to participate in the survey were adhered to.  

The study's research questions formed the basis for the data analysis. Prior to answering the 
research questions, an exploratory factor analysis was conducted. Besides, the normality and 
reliability of the teaching presence scale was examined. Subsequently, the mean and standard 
deviations were used to examine students’ perceived levels of teaching presence (RQ 1). Correlation 
and standard multiple regression analysis were used to explore how students’ gender and mode of 
interaction affected their reported sense of teaching presence during the ER online teaching of 
mathematics (RQ 2). 

Participants 
The population for this study constituted all level 100 students of the 14 colleges affiliated with 

the university of education, Winneba. The multi-stage purposeful random sampling (Omona, 2013) 
was used to select respondents. At the first stage, the 14 colleges were stratified into three strata 
according to the gender composition of the colleges (that is, one single-sex male college, two single-
sex female colleges, and 11 mixed-sex colleges). Using simple random sampling one college from 
these three strata was sampled. The three sampled colleges were identified as men’s college, female’s 
college and mixed college. In the last stage, 519 out of 1,297 level 100 college students (representing 
about 40% response rate) voluntarily answered the teaching presence scale. Out of the 519 data 
received, 67 were deleted because they were either non-engaging responses (22 responses) or 
outliers (45 responses). Therefore, 452 data sets (questionnaire responses) was used in subsequent 
analyses. 
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FINDINGS 

Preliminary measures 
Exploratory factor analysis (EFA) was conducted to obtain a parsimonious factor structure for 

the TPS. Principal Component Analysis (PCA) was used to ascertain the factorability of the TPS 
because according to Timm (2004) PCA is more tolerable to produce solutions even on data that 
violates normality. Based on literature (Hair et al., 2019), the Kaiser-Meyer-Olkin measure of 
sampling adequacy (.956) was excellent. Additionally, a significant Bartlett's Test of Sphericity (Chi-
Square=  4965.170, df =  78, 𝑝 < .05) was met. By using the oblique rotation method at Eigenvalues 
greater than 1, a single factor was extracted, which explained about 65% of variance in the data 
distribution. Further exploration with a Monte Carlo parallel analysis (Watkins, 2000) confirmed a 
single factor. Hence, the three components of the TPS (design and organization, facilitation of 
discourse, and direct instruction) (Garrison et al., 2010; Garrison & Akyol, 2013; Garrison et al., 2001) 
are implied in discussing the presence of teaching in the ER online teaching of mathematics. 

Following the EFA, the reliability of the TPS was verified using Cronbach’s alpha and item-rest 
correlation. Based on the suggestions provided in the literature (Field et al., 2012; Zijlmans et al., 
2018) the Cronbach’s alpha (∝=.954) and item-rest correlation (.524 ≤ item‐rest r ≤ .870) for the 13-
item TPS were high. The result suggested that the scale was reliable and the items were internally 
consistent. Hence, the TPS is a full scale for measuring the teaching presence experiences of college 
students of the three CoE in online mathematics instruction. 

Subsequently, the univariate normality of the teaching presence data was tested. A visual 
inspection of the box plot, normal Q-Q plot and the calculated difference in the mean rating (2.74) 
and the 5% Trimmed mean (2.75) showed that the teaching presence data was relatively normally 
distributed. Besides, the largeness of the sample size was sufficient to avert any statistical 
complications (Tabachnick & Fidell, 2013). Above all, computed chi-square difference in sample sizes 
showed that the differences in all two categories (gender and modes of interaction) were statistically 
significant. That is, for gender, 𝜒2(1) = 60.965, 𝑝 < .05 ; and for interaction mode, 𝜒2(2) =
25.438, 𝑝 < .05 . This result showed that the distribution of the data was statistically not evenly 
distributed. 

Students’ perceived level of teaching presence in the ER online mathematics teaching 
In exploring the students’ sense of teaching presence during the ER online mathematics 

teaching, the mean and standard deviation scores were used to answer RQ1. Based on the students’ 
overall mean (M = 2.74) and standard deviation (SD = .56) statistics, students’ perceived sense of 
mathematics teaching presence was categorized empirically into three levels (low, medium, high 
sense of teaching presence). Low mathematics teaching presence scores were at most one standard 
deviation below the overall sample mean. High mathematics teaching presence scores were at least 
one standard deviation above the overall sample mean, and medium mathematics teaching presence 
scores were within one standard deviation below and above the overall sample mean. The summary 
of the perceived levels of teaching presence is presented in Table 1.  

From the gender point of view, the results showed that more than 80% of the male and female 
students experienced medium to high levels of teaching presence. However, among the male 
students, students experiencing low teaching presence were more than students experiencing high 
teaching presence (net difference = 22, representing 7.1%) and female students (net difference = 2, 
representing 1.4%). Besides, female students’ sense of teaching presence (𝑀 = 2.80, 𝑆𝐷 = .55) was 
higher than the sense of teaching presence among male students (𝑀 = 2.71, 𝑆𝐷 = .56) in the ER 
online teaching of mathematics. 

From the perspective of students’ preferred mode of interaction, the results showed that more 
than 80% of students who preferred synchronous and blended interaction modes experienced 
medium to high levels of teaching presence. However, only 61.8% of students who preferred 
asynchronous modes experienced medium to high levels of teaching presence in the ER online 
teaching of mathematics. Interestingly, the results showed that the number of students who 
experienced low and high levels of teaching presence within the synchronous group was equal (N = 
12, net difference = 0). Meanwhile, the number of students who experienced low levels of teaching 
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presence was more than those who experienced high levels of teaching presence within the 
asynchronous group (net difference = 32, representing 29.1%). Also, the number of students who 
experienced low levels of teaching presence was less than those who experienced high levels of 
teaching presence within the blended group (net difference = 8, representing 4%). More so, students 
who preferred the blended instructional modes experienced more of teaching presence ( 𝑀 =
2.85, 𝑆𝐷 = .48) than students who were taught with only asynchronous mode (𝑀 = 2.42, 𝑆𝐷 = .68) 
or synchronous modes only ( 𝑀 = 2.82, 𝑆𝐷 = .46 ). Likewise, students who preferred the 
synchronous modes only (𝑀 = 2.82, 𝑆𝐷 = .46) experienced teaching presence than students who 
preferred the asynchronous mode only (𝑀 = 2.42, 𝑆𝐷 = .68). 

The overall distribution showed that more than 80% of the students experienced medium to 
high levels of teaching presence in mathematics. However, many more students experienced low 
teaching presence than high teaching presence (net difference = 24, representing 5.4%) during the 
ER online mathematics teaching. The results showed that most of the students (70.8%, N = 320) 
experienced medium levels of teaching presence. Again, the overall students’ perceived teaching 
presence in the ER online teaching of mathematics (𝑀 = 2.74, 𝑆𝐷 = .56) was only higher than the 
teaching presence of male students (𝑀 = 2.71, 𝑆𝐷 = .56) and students’ who were taught through 
only asynchronous mode of teaching (𝑀 = 2.42, 𝑆𝐷 = .68). 

The effect of gender and mode of interaction on teaching presence 
Correlation and standard multiple regression analysis were used to explore how students’ 

gender and mode of interaction affected their reported sense of teaching presence during the ER 
online teaching of mathematics (RQ2). Consequently, gender (male and female) and mode of 
interaction (synchronous, asynchronous, and blended) were dummy coded. In discussing the extent 
to which teaching presence correlated with gender and modes of interaction, Cohen's (1988) 
benchmark: small (𝑟 = .1), moderate (𝑟 = .3) and large (𝑟 = .5) was applied. The computed Pearson-
moment correlation results are presented in Table 2.  

In Table 2, the correlation between students’ gender and their reported teaching presence did 
not reach a significance level (𝑟 = −.073, 𝑝 > .05, two-tailed). However, the correlation between the 
mode of interaction and teaching presence was statistically significant in negative and positive 
directions. For negative significant correlations, the correlation between asynchronous mode of 
interaction and teaching presence was moderately negative (𝑟 = −.320, 𝑝 < .01, two-tailed) with the 
blended and synchronous modes set as references. This result revealed an inverse correlation 
between the asynchronous mode of interaction and the perceived presence of teaching in the ER 
online teaching of mathematics, which was .320 times lower than the mixed and synchronous modes 
of interaction.  

For the positive correlations, the correlation between synchronous mode of interaction and 
teaching presence was small (𝑟 = .106, 𝑝 < .05, two-tailed) and (𝑟 = .177, 𝑝 < .01, two-tailed) with 
the blended and asynchronous modes set as references respectively. This result revealed that the 
direct correlation between the synchronous mode of interaction and the perceived presence of 
teaching in the ER online teaching of mathematics was .106 and .177 times higher than with the 

Tabel 1 
Perceived levels of teaching presence 

Levels 
Overall TP Female Male Synch Asych Blended 

N % N % N % N % N % N % 

Low 78 17.3 20 14 58 18.8 12 8.3 42 38.2 24 12.2 

Medium 320 70.8 105 73.4 215 69.6 121 83.4 58 52.7 141 71.6 

High 54 11.9 18 12.6 36 11.7 12 8.3 10 9.1 32 16.2 

Mean 2.74 2.80 2.71 2.82 2.42 2.85 

SD .56 .55 .56 .46 .68 .48 

Total N 452  143  309  145  110  197  

Sync = synchronous; Async = asynchronous; N = students; TP = teaching presence 
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blended and synchronous modes of interaction respectively. Furthermore, the correlation between 
blended mode of interaction and teaching presence was small (𝑟 = .177, 𝑝 < .01, two-tailed) and 
(𝑟 = .106, 𝑝 < .05, two-tailed) with the synchronous and asynchronous modes set as references 
respectively. This result revealed that the direct correlation between the blended mode of interaction 
and the perceived presence of teaching in the ER online teaching of mathematics was .177 and .106 
times higher than with the synchronous and asynchronous modes of interaction. 

In exploring the extent to which gender and modes of interaction affected students’ reported 
levels of teaching presence, the standard multiple regression analysis was performed and the results 
are presented in Table 3. Besides, the effect of the predictors 𝑅2 was estimated using Cohen's (1988) 
guidelines. Cohen (1988) suggested (𝑅2 = .02) for small, (𝑅2 = .15) for medium and (𝑅2 = .35) large 
effect sizes. Following Tabachnick and Fidell (2013), multiple regression assumptions were not 
violated. For example, multicollinearity among the predictor variables was absent (𝑇𝑜𝑙𝑒𝑟𝑎𝑛𝑐𝑒 >  2) 
and the independence of errors satisfied (𝐷𝑢𝑟𝑏𝑖𝑛 𝑊𝑎𝑡𝑠𝑜𝑛 ≈ 2) (Garson, 2012). 

Deducing from Table 3, the regression model for perceived teaching presence was statistically 
significant (𝐹 (3, 448) =  17.121, 𝑝 < .05), which explained approximately 9.7% (R2=.103, Adjusted 
R2=.097) of the total variance. The explained variance means that the effect of gender and mode of 
interaction on the perceived teaching presence model was small.  

Table 3 further showed that the relationship between the mode of interaction and teaching 
presence was positive, statistically significant, and insignificant. For statistically significant results, 
the asynchronous mode of interaction had a negative association with teaching presence in the ER 
online teaching of mathematics with blended mode set as the reference (𝐵 = −.424, 𝑝 < .05, 𝑡 =
−6.633, 95% 𝐶𝐼 = ±.281 ) and with synchronous also set as reference ( 𝐵 = −.397, 𝑝 < .05, 𝑡 =
−5.804, 95% 𝐶𝐼 = ±.269 ). This result indicates that the reported teaching presence in the 
asynchronous mode of interaction was .424 and .397 lower than the reported teaching presence in 
blended and synchronous modes, respectively. 

Invariably, the synchronous mode ( 𝐵 = .397, 𝑝 < .05, 𝑡 = 5.804, 95% 𝐶𝐼 = ±.269 ) and 
blended mode (𝐵 = .424, 𝑝 < .05, 𝑡 = 6.633, 95% 𝐶𝐼 = ±.252) of interaction positively associated 
with teaching presence in the ER online teaching of mathematics with asynchronous mode set as the 
reference. This result indicates that the reported presence of teaching in a synchronous and blended 
mode of interaction was respectively.397 and .424 higher than the reported teaching presence in the 
asynchronous mode of interaction. 

Table 2 
Correlation between reported sense of teaching presence with gender and mode of interaction 

 # Variables 1 2 3 4 

1 Teaching presence 1 -.073 .106* -.320** 

2 Male students a  1 -.134** .208** 

3 Synchronous mode b   1 -.390** 

4 Asynchronous mode b    1 

      

1 Teaching presence 1 -.073 -.320** .177** 

2 Male students a  1 .208** -.054 

3 Asynchronous mode c   1 -.498** 

4 Blended mode c    1 

      

1 Teaching presence 1 -.073 .177** .106* 

2 Male students a  1 -.054 -.134** 

3 Synchronous mode d   1 -.604** 

4 Blended mode d    1 
*. P< 0.05; **. P< 0.01 
Referenced variables (a = female; b = blended mode; c = synchronous; d = asynchronous). 
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Algebraically, the statistically significant associations were modelled as follows (taking TP = 
teaching presence; a = asynchronous mode; s = synchronous mode; b = blended modes of 
interaction): 

𝑇𝑃 = 2.856 − .424𝑎    (1) Setting blended interaction as reference 

𝑇𝑃 = 2.829 − .397𝑎     (2) Setting synchronous interaction as reference 

𝑇𝑃 = 2.432 + .397𝑠 + .424𝑏  (3) Setting asynchronous interaction as reference 

From equation 1 and 2, a unit increase in asynchronous modes of instruction resulted in a 
reduction of about .424 units and .397 units in perceived teaching presence, taking blended and 
synchronous modes respectively constant. That is if mathematics teachers had traded-off 
synchronous and blended interaction modes of interaction for asynchronous interaction in the ER 
teaching, the sense of mathematics teaching presence would have reduced by approximately 39.7% 
and 42.4%, respectively. Similarly, equation 3 showed that a unit increase in synchronous and 
blended modes of instruction resulted in an increase of about .424 units and .397 units in perceived 
teaching presence taking asynchronous modes of instruction constant. That is if mathematics 
teachers had abandoned asynchronous mode of interaction for synchronous and blended interaction 
modes of interaction, the impression of teaching presence would have increased by approximately 
39.7% and 42.4%, respectively. 

 

 

Table 3 
Model significance and coefficients of regressions 

Predictors Coefficients 
t  p 

95% CI  Tol. 

 B SE Beta lower upper  

Teaching presence 2.856 .052   54.862 .000 2.753 2.958   

Male students a -.009 .055 -.008 -.169 .866 -.117 .098 .953 

Synchronous mode b -.027 .058 -.023 -.464 .643 -.141 .087 .845 

Asynchronous mode b -.424 .064 -.327 -6.633 .000 -.550 -.298 .823 

  

Teaching presence 2.829 .055   51.752 .000 2.721 2.936   

Male students a -.009 .055 -.008 -.169 .866 -.117 .098 .953 

Asynchronous mode c -.397 .068 -.306 -5.804 .000 -.532 -.263 .719 

Blended mode c .027 .058 .024 .464 .643 -.087 .141 .749 

  

Teaching presence 2.432 .069   35.322 .000 2.296 2.567   

Male students a -.009 .055 -.008 -.169 .866 -.117 .098 .953 

Synchronous mode d .397 .068 .333 5.804 .000 .263 .532 .607 

Blended mode d .424 .064 .378 6.633 .000 .298 .550 .616 

 Model fit 

R2 .103             

Adjusted R2 .097             

R2 change .103             

Durbin Watson 1.547             

F 17.121             

p .000             

Note: SE=standard error; CI=Confidence interval; Tol. = Tolerance; Outcome variable = perceived 
teaching presence 
Referenced variables (a = female; b = blended mode; c = synchronous; g = asynchronous). 
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DISCUSSION 

This study has added to existing literature that the presence of teaching can be experienced by 
students learning mathematics in an ER online set-up that is devoid of the physical presence of 
teacher-student interactions (Picciano, 2002; Zhang et al., 2016). Similar to the high rating of 
teaching presence by in-service educators enrolled in online professional development (Miller et al., 
2014), most of the students (over 80%) in this study experienced moderate to high mathematics 
teaching presence in the ER online mathematics teaching. Suspected inadequate training for 
mathematics teachers in using online mathematics tools did not hamper mathematics teachers' 
ability to organize, design, facilitate, and direct cognitive and social processes to realize meaningful 
and educationally worthwhile learning outcomes. Thus, during the ER online teaching, mathematics 
teachers might have been able to identify the mathematics learning needs of students, monitored or 
managed collaborative and reflective work, averted undirected discourse, and provided the needed 
guidance and learning activities. The findings in this study seem to contradict the conclusions arrived 
by Zweig and Stafford (2016) who observed that online instructors have difficulty supporting student 
involvement and persistence, and deficient in providing their students with the greatest support 
possible perhaps because the instructors got training while they were teaching online – a possible 
sign of poor training. 

The study further showed that despite the equal access to the ER online teaching of 
mathematics to all students, more female students experienced moderate to high teaching presence 
than male students. The reason could be female students had a greater need to experience 
mathematics teaching presence to stay engaged and motivated in the ER online teaching because of 
their weakness in mathematics achievement (Morante et al., 2017) or inexperience in online learning 
(Ashong & Commander, 2012). Also, the mathematics instructor's guidance that averted undirected 
monologues, ensured fruitful mathematical discussions; provided cognitive activation, and provided 
individual student or group support were maybe more welcomed by female students. The male 
students may be accustomed to teaching presence elements in online classes and take those elements 
for granted. Besides, the male students may have become proficient as online learners even if their 
previous online experiences lack teaching presence elements.  

Despite the reported differences in the students' sense of mathematics teaching presence, this 
study has shown that gender was not a significant predictor of teaching presence in the ER online 
mathematics teaching. Whiles this finding agreed with Laves' (2010) assertion that students' 
perception of teaching presence does not relate to their gender, it also confirmed Garrison's (2017) 
claim that gender does not predict the sense of teaching presence in an ER online mathematics 
teaching. This result maybe because both male and female students had a similar need to experience 
mathematics teaching to stay engaged and motivated in the ER online teaching. Also, the mathematics 
teachers' guidance that averted undirected monologues; that ensured fruitful mathematical 
discussions; provided cognitive activation; and provided individual student or group support 
appealed to both male and female students alike. As reported elsewhere (Almasi et al., 2018) both 
female and male students perceive teaching presence in the same way. Hence, it can be concluded 
that students' perception of teaching presence is irrespective of their gender.  

Regarding the mode of interactions, the study showed that students taught with only 
asynchronous modes experienced less teaching presence than students taught through either the 
synchronous or blended modes. This observation is in line with previous studies in that synchronous 
modes facilitated real-time communication, collaboration and prompt feedback (Duncan et al., 2012; 
Higley, 2013), which makes synchronous and blended modes of online interaction provide an 
impression of immediacy for establishing presence (Chen & Wang, 2018; Duncan et al., 2012; 
Garrison, 2017; Sife et al., 2007).  Comparatively speaking, students who study via a blended learning 
method show superior conceptual comprehension (Setyaningrum, 2018). The students in the 
study conducted by Setyaningrum (2018) asserted that they can access learning materials at any 
moment and go over some challenging subject again. Since the teaching of mathematics (Geometry 
in particular) requires hands-on practice and prompt feedback, student-teacher interaction, 
communication, and imitation, it stands to reason that synchronous and blended modes of 
interaction are adequate for establishing a presence. Consequently, this study could not confirm the 
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claim by  Shea et al. (2006) that asynchronous learning environments attract more students to online 
learning. Instead, the presence of mathematics teaching was maximized if there was dialectic real-
time discourse as it pertained to conventional face-to-face classroom instruction. 

Moreover, this study has showed that the mode of interaction was statistically a significant 
predictor of teaching presence although the effect size of 9.7%, as suggested by Cohen (1988) was 
small. A possible explanation for this small effect could be that mathematics teaching was low 
because Serdyukov and Serdyukova (2015) has opined that the mode of interaction does not matter 
as much as the teaching. Thus, if mathematics teaching was high, teaching presence would be high. 

Another important finding in this study was that asynchronous interaction mode dampened 
the sense of mathematics teaching presence. Synchronous and blended modes of interaction rather 
enhanced the perceived sense of mathematics teaching presence during the ER online teaching. No 
wonder the synchronous and blended modes of interaction were dominantly applied during the ER 
online teaching of mathematics (as discussed earlier in the results). This finding also supports the 
work of other studies (Weissman, 2017) that showed that synchronous and blended modes of 
interaction are more effective in promoting teaching presence in online teaching. A possible 
explanation for this result might be that teaching activities associated with the conventional face-to-
face are comparable to those in synchronous and blended modes of interaction (Taylor-Guy & Chase, 
2020). Admittedly, synchronous and blended modes of interaction in the ER online mathematics 
teaching supported video-conferencing, instant messaging and chat. Hence, the students could ask 
questions, pose comments, practice solution strategies and got immediate feedback from their 
mathematics teachers. 

CONCLUSIONS  

To a considerable extent, this study has shown that during the ER online mathematics teaching, 
mathematics teachers were able to identify the mathematics learning needs of students, monitored 
or managed collaborative and reflective work, averted undirected discourse, and provided the 
needed guidance and learning activities. This conclusion was reached after discovering that 82.7% 
of the college students sensed mathematics teaching at a moderate to high level. Thus, mathematics 
teachers’ ability to organize, design, facilitate, and direct cognitive and social processes to realize 
meaningful and educationally worthwhile learning outcomes was ranked moderate to high. For 
teachers to make teaching present to students who experienced low teaching presence (N = 78, 
17.3%), this study suggests the following actions. It is suggested that students are provided with 
regular reminders on impending due dates. Also, teachers should provide constructive feedback in 
real-time, organize and design easy-to-navigate learning platforms for ER online mathematics 
teaching as proposed by Volchok (2017). When this is done, teachers will ensure students’ 
satisfaction and successful learning in mathematics and ensure inclusive education.  

Since gender was not a function of teaching presence in ER mathematics teaching, teachers 
should strive for gender balance in instructional management, direct instruction, and building 
understanding of discourse in online mathematics teaching. However, such practices will contradict 
policy decisions that advocate for female empowerment in mathematics-related courses (Ministry of 
Education, 2016, 2018b). The study has shown that unlike synchronous and blended modes of 
interaction, asynchronous mode of online interaction dampened students’ sense of teaching presence 
in the ER online teaching of mathematics. Therefore, to fulfil the expectation of teaching presence – 
to connect students mentally, emotionally and physically in the teaching endeavor (Rodgers & 
Raider‐Roth, 2006), synchronous and blended modes of interaction are recommended for ER online 
learning of mathematics. However, since the asynchronous mode of interaction cannot be eliminated 
in online instruction, mathematics teachers should endeavor to provide more text-based, and audio-
visual materials and feedback should also be provided in real-time. 

This ER online teaching was not an initially planned mode for mathematics instruction. Hence, 
many considerations necessary for designing and implementing effective online teaching in 
mathematics were taken for granted. Therefore, the comparison of the findings in this study with 
well-planned online mathematics instruction should be moderate. Besides, the selection of college 
students was not randomized; hence the responses collected from the students may rarely be perfect. 
Therefore, users of the findings reached in this study should be moderate in their generalization. 

http://journals.ums.ac.id/index.php/jramathedu


 Journal of Research and Advances in Mathematics Education, 7(3), July 2022, 116-129 127 

 

 
http://journals.ums.ac.id/index.php/jramathedu 

Additionally, my inability to enroll on the students’ learning platforms made it challenging to 
assign practical reasons why college students in Ghana had a moderate perception of teaching 
presence. Hence, the reasons assigned to the observations are born out of intuitions and reflections. 
More so, the inability to deduce the three elements of teaching presence in this study adds to 
researchers’ concern about the conceptualization of teaching presence concerning the items 
measuring the scale and contextual factors that might affect teaching presence. Since a small 
percentage of the variance in online mathematics teaching presence was explained by the modes of 
interaction, it is recommended that further study be conducted to ascertain other variables that can 
essentially predict online teaching presence in mathematics.  
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