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Abstract

:

Due to COVID-19, remote or distance education has become the norm in the Philippines. Yet even in its second year, remote teaching and learning still face ongoing challenges, as does the need for teachers’ professional development. This paper describes a study that examined teachers’ perspectives on barriers and needs in professional development. The study involved 174 teachers who were teaching online courses in the National Capital Region. The participants completed a survey detailing their professional development frequency, perspectives, barriers, and needs, while eight teachers agreed to participate in a follow-up interview. Results from hierarchical multiple regression analysis have shown that teachers’ pedagogical and information technology skills requirements are influenced primarily by their prior professional development experiences and their need to apply active learning and innovative teaching ideas. Qualitative analyses indicate that teachers’ professional development needs are mostly focused on skills related to online teaching, information technology literacy, and conducting research. In addition, data indicated that barriers to professional development were primarily caused by financial and time constraints and a lack of teacher motivation and logistical support. In summary, for remote education to be sustainable, teachers need ongoing professional development as well as adequate logistical support.
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1. Introduction


Schools have been closed in the Philippines since the outbreak of the COVID-19 pandemic [1,2]. In the second year of the learning continuity plan, remote or distance learning has already become the new normal in the Philippines [3]. However, remote education has left many Filipino parents questioning whether or not their children are actually learning [4,5,6]. Remote education in the Philippines consists of a variety of modalities, including online instruction (online classes), blended learning (a combination of synchronous and asynchronous learning), streaming media (including radio and television), and printed lesson materials [7,8]. Recent surveys have noted that apart from the lack of access to an effective learning platform and the insufficient internet bandwidth [9,10,11], teacher training is also badly needed [12,13]. In December 2021, the Department of Education began allowing a limited number of schools to offer face-to-face classes [14,15,16]. Despite the current Omicron variant, schools are expected to reopen gradually in 2022 [17,18]. With the uncertainty of the pandemic still looming, teachers can essentially continue to prepare and equip themselves with the skills necessary to deal with it.



In the context of online instruction during the COVID-19 pandemic, in-service teacher training or teacher professional development (TPD) with regard to the use of technology and student counseling is absolutely necessary in order to meet the academic challenges and the socio-emotional demands of teachers and students alike [19,20,21,22]. Since teacher development is an ongoing process [13,23,24], early TPD initiatives have focused on technological advances that support pedagogy, such as multimedia and other information technology-related teaching innovations [25]. Recent TPD activities have increasingly focused on maintaining the teaching career, which is particularly relevant in the current situation of the COVID-19 pandemic [26,27].



An overarching conceptual framework for the TPD facilitates the acquisition of knowledge for in-service teachers in various ways. Postholm [28] proposed that, in addition to formal continuing education (e.g., masters or doctoral degrees), teachers can best develop their skills through various activities within their school. Moreover, it is also important to note that these learning activities or professional development activities within the school should be content-focused, active learning (the process of observing expert teachers), coherence (consistent with prior knowledge), duration (training spread over a period of time), and have the participation or cooperation of their peers (co-teachers) [29]. Importantly, this additional knowledge gained through the various TPDs will enable teachers to apply it to their classrooms. In turn, this will enhance the overall teaching and learning experience.



Based on the premise that quality education is derived from the competence of teachers [30], the TPD, therefore, plays a crucial role in this achievement [31]. As a consequence, it follows that quality education is an essential factor in achieving the goals of education for sustainable development (ESD) [32]. Importantly, quality education brings value and benefit to the achievement of the United Nations Education, Scientific and Cultural Organization Goals for Sustainable Development (SDGs), which requires teachers to continually educate themselves [33,34]. Similarly, the objective of ESD also entails the need to train teachers to understand the educational implications of sustainable development [35]. Furthermore, teacher training for ESD could also be best achieved through the use of online learning or e-learning approaches in a way that promotes both interest and participation [36]. However, studies have found that the online approach for ESD has both advantages and disadvantages [37]. It is found that although e-learning approaches provide easy access to many types of information, this may not be a viable solution for the development of specific skills, identity, and confidence [38]. In essence, the importance of professional development, especially in the education sector, cannot be overstated as it is fundamental to achieving quality education and subsequently reaching the SDGs.



Realizing the urgent need for understanding the teaching and learning process, the Organization for Economic Cooperation and Development (OECD) spearheaded the Teaching and Learning International Survey (TALIS); a large-scale survey of teachers, school leaders, and their learning environments, wherein a section is focused on collecting information with regards to the status of TPD [39,40,41]. By analyzing the 2016 and 2018 TALIS surveys, the TPD findings in relation to the needs of teachers are better understood, thereby improving future planning and design of training activities [42,43]. Since the Philippines is not one of the countries in which the TALIS data is collected, reference to the surveys is limited to identifying domestic needs for TPD improvements [44,45]. Despite this, TPD is a significant trend in the Philippines.



For more than a decade and until recently, TPD in the Philippines has focused on improving science and mathematics instruction [46,47]. As part of the TPD initiative, pedagogical innovations for curriculum development were introduced to improve student performance in the fields of science and mathematics [48,49,50]. In addition, some scholars have explored the use of Massive Open Online Courses (MOOCs), which are effective in replacing face-to-face events to increase participation and spread of TPD [44,51]. In recent years, TPD has also become popular for promoting faculty collaborations and classroom-based research (or participatory action researches) [52,53]. Importantly, TPD can also be used to cultivate a culture of lifelong learning [54]. However, with each school year, teachers have to adapt their pedagogical approaches as new learning standards and competencies are adopted. As such, TPD can be seen as a way to support teachers and lead them to sustainable careers.



Against this background, this paper tries to better understand the TPD in relation to the TALIS approaches. By using both quantitative and qualitative data, a comprehensive picture of the TPD in the Philippines can be derived. Specific objectives include:




	
Determine the frequency and preferences of TPD;



	
Identify the barriers to and needs of TPD; and



	
Determine the relationship between TPD needs and preferences.









2. Materials and Methods


2.1. Research Design and Procedure


For the purpose of enriching the data presentation [55], both quantitative and qualitative data are collected and analyzed [56]. This study uses a voluntary response sampling method, in which participants voluntarily decide to participate in the study [57]. The inclusion criteria called for teachers who have had online teaching experience in the last two semesters. For the quantitative data, several TALIS TPD components were collected, such as: TPD frequency, TPD preferences, barriers to TPD, and a modified TPD needs survey. Qualitative data refers to two open-ended questions about TPD barriers and needs included in the survey, as well as one-on-one interviews with eight volunteer teachers. The data was collected from September to November 2021 with the help of several teachers’ associations and school administrators. Importantly, the data is collected within an educational setting (after a regular online meeting or educational workshop) as part of an activity or feedback with learning opportunities and policy improvements. Using an online survey, voluntary participants can withdraw at any time without any consequences. In addition, the purpose of the study and the use of the data collected were also explained. In the course of the data collection, volunteers were also called for the following individual interviews. Initially, eleven teachers volunteered to participate. However, only eight teachers took part in the actual interviews.



The individual interview protocols are as follows: Each interview was conducted via Google Meet at a time convenient for the participants. Each interview lasted 20 to 30 min. The purpose of the interview was to allow the participants to share their opinions and comments on the obstacles and needs of TPD. Before the interview began, the aim and purpose of the study was explained, and verbal consent was obtained. Initial guiding questions were “what is your opinion regarding the professional development at your school”, “what topics do you think are needed”, and “what do you think are some of the challenges to the implementation of professional development”. Participants’ comments were recorded and transcribed verbatim [58]. A copy of the transcription was then sent to the participants for review and approval.




2.2. Measures


Background variables of the participants collected are gender, age, teaching experience (in years), graduate degree, school type (public or private), university level, administrative work experience (or duties), and Science, Technology, Engineering, and Mathematics (STEM) related subject expertise. These variables were selected based on their perceived impact on TPD. As mentioned earlier, TPD in the Philippines is heavily linked to science and mathematics [46,50]. Thus, STEM teachers might have a different perspective on TPD barriers and needs. TPD also shows some significant differences between public and private institutions in terms of financial and logistical support [59]. In addition, early TALIS reports also identified the influence of other background variables on the incidence and preferences related to TPD [60].



For the TPD frequency, adapted from TALIS, these are the various activities within and beyond the classroom, as well as other professional practices such as collaboration and participation in school decisions that foster professional development [29,39]. TPD frequency consisted of eight items such as “teach jointly as a team in the same class” and “attend team conferences, seminars, or workshops”. Data were collected using a six-point Likert [61] type scale perceived frequency on the different professional development activities, wherein 1 = never, 2 = once a year, 3 = 2 to 4 times a year, 4 = 5 to 10 times a year, 5 = 1 to 3 times a month, and 6 = once a week or more. Cronbach [62] alpha reliability of the TPD frequency was computed at 0.92, signifying good internal consistency [63].



For the TPD preferences, adapted from TALIS, these are different insights into the types of training content that improve teaching [29,39]. TPD preferences consisted of twelve items such as “it built on my prior knowledge”, “it provided opportunities for active learning”, and “it focused on innovation in my teaching”. Data were collected using a four-point Likert type scale perceived level of agreement on the different TPD preferences, wherein 1 = strongly disagree to 4 = strongly agree. Cronbach alpha reliability of the TPD preferences was computed at 0.96, signifying very good internal consistency.



The TPD barriers, also adapted from TALIS, are the various teachers’ perspectives on the barriers to educational development [39]. TPD barriers consisted of seven items such as “professional development is too expensive” and “there are no incentives for participating in professional development”. Data were collected using a four-point Likert type scale perceived level of agreement on the different TPD barriers, wherein 1 = strongly disagree to 4 = strongly agree. Cronbach alpha reliability of the TPD barriers was computed at 0.92, signifying good internal consistency.



Lastly, the TPD needs included various seemingly unmet professional development priorities of teachers based on TALIS and several educational technology skills required during COVID-19 [39,64]. The TPD needs consisted of 21 items such as “knowledge of the curriculum”, “analysis and use of student assessments”, “software for classroom management or learning management systems”, and “digital tools to identify and analyze the needs and characteristics of students”. Data were collected using a four-point Likert type scale perceived level of agreement on the different TPD needs, wherein 1 = strongly disagree to 4 = strongly agree. Cronbach alpha reliability of the TPD needs was computed at 0.98, signifying very good internal consistency.




2.3. Data Analysis


For the quantitative data, the expectation maximization algorithm was used to impute data missing from less than 5 percent of the total dataset [65,66]. As part of the analysis of the data distribution, descriptive statistics such as mean and standard deviation (SD) and Cronbach [62] alpha internal consistencies were calculated using SPSS version 20 (IBM, Armonk, NY, USA) borrowed from the university. The intercorrelations between the participants’ age, teaching experience, TPD frequency, needs, and barriers, the initial exploratory factor analyses of the TPD needs, group comparison with the various background demographics using independent samples t-tests, and concluding regression analyses were all conducted using SPSS. Confirmatory factor analysis of the TPD needs was performed using structural equation modeling with the assistance of SPSS AMOS version 26 (IBM, Armonk, NY, USA) according to a lease with Hearne software (Melbourne, Australia, https://www.hearne.software/Home, accessed on 1 October 2021).



Construct validity and reliability of the TPD needs variables were assessed by computing for the composite reliability (CR), convergent validity (average variance extracted, AVE), discriminant validity (DV; computed by taking the square root of AVE), and heterotrait–monotrait ratio of correlations (HTMT) [67,68,69,70]. Various criteria were used in the evaluation of construct validity and reliability. Acceptable values for CR should be above 0.50 [71], while a value of more than 0.70 is much better [72]. AVE should be above 0.50, DV should be greater than the variable’s interconstruct correlations [68], while HTMT should be below 0.90 [73]. In determining the model fits for the confirmatory factor analysis, several criteria were used: Standardized Root Mean Square Residual (SRMR; values should be less than 0.08 to indicate a good fit), significant Chi-square, Chi-square divided by degrees of freedom (CMIN/df; ratio must fall between 2 and 5 to indicate a reasonable fit), Root Mean-Square Error of Approximation (RMSEA; values should be less than 0.08 to indicate a good fit) including 90% confidence interval (90% CI), and Goodness of Fit Index (GFI), Tucker–Lewis Index (TLI), Comparative Fit Index (CFI), ideally, all of these values should be greater than 0.90 to show good fit [72,74]. Lastly, hierarchical multiple regressions were used to determine the predictors for the TPD needs variables [75,76]. More specifically, the association of TPD preferences with the TPD needs.



The qualitative data included two open-ended questions that were included in the survey, as well as one-on-one interviews with eight volunteer teachers. Using Voyant Tools, the responses were transcribed and analyzed for trends and relationships [77]. Keyword clouds (also called tag clouds) were used to visualize the most frequently used words by the respondents in descending order of frequency [78]. Additionally, bubblelines and word trends were provided to help visualize the frequency and distribution of the five main keywords [79]. Lastly, close proximity links or collocates of the five main keywords are shown in order to visualize the underlying relationship within texts [80,81].





3. Results


3.1. Participants


Participants of the study are 174 volunteer teachers who have experienced online instruction from the National Capital Region in the last two semesters. Within the region, there is a total of 75,058 teachers [82]. Voluntary sampling was used, where participants voluntarily chose to participate in the study. The average age of the participants is 38 years, which means a relatively young group of teachers. The average work experience is 12 years, which means a moderately experienced group of teachers. Table 1 show that among the participants, 107 (or 61%) are female, and 67 (or 39%) are male. In total, 144 (or 83%) are graduate degree holders, 133 (or 76%) are working in public institutions (government-owned schools), 58 (or 44%) are university faculty, 52 (or 30%) have administrative-related duties, and 85 (or 49%) are teachers who taught in STEM-related subjects.



For the individual qualitative interviews, eight volunteer teachers participated. The mean age of participants was 38 years old, while the average work experience was 12 years. Among the interview participants’ seven were female, and one was male. All of the teachers worked in public (or national) elementary or high schools.




3.2. Frequency and Preferences of TPD


To understand the current status of TPD, the participants were asked to provide how often they participate in the various professional development activities. Table 2 show that the item “work with other teachers to ensure common standards in assessing student progress” was rated the highest with M = 4.32 (SD = 1.44), while the item “observe other teachers’ classes and provide feedback” was rated the lowest with M = 3.13 (SD = 1.62). According to the results of the analysis, many of the high-scoring professional development activities revolve around student learning. The overall mean for the TPD frequency was calculated with M = 3.85 (SD = 1.23), which means that the selected group of teachers take part in further professional development activities approximately five to ten times a year, which is considered quite good as compared to the results of TALIS 2018 [83].



For the TPD preferences, Table 3 showed that the most preferred professional development activities with the greatest positive impact on teaching were “it provided opportunities for active learning” with M = 3.66 (SD = 0.56), “it provided opportunities to practice/apply new teaching and knowledge in class” with M = 3.64 (SD = 0.55), and “it adapted to my personal development needs” with M = 3.62 (SD = 0.56). While, the least preferred professional development activity was “it took place over an extended period of time (e.g., several weeks or longer)” with M = 3.29 (SD = 0.74). Despite the fact that this item was rated the least, the mean value is rated as moderately high on a four-point Likert scale. In addition, the results indicate that teachers preferred professional development activities that encourage active learning and collaboration [83].




3.3. Needs of and Barriers to TPD (Quantitative Results)


For the TPD needs, a total of 21 items were combined from TALIS and several educational technology skills needed when teaching online during COVID-19 [39,64]. A number of criteria were considered in order to determine whether the items were factorable. To begin, correlations between items were examined with a minimum of 0.30 correlation between at least one other item, but no higher than 0.85 [84]. As a second step, several items were removed from the factor loadings due to cross-loading. Generally, primary loading should be at least 0.50, and cross-loading should not exceed 0.32 [85]. Third, the Kaiser–Meyer–Olkin (KMO) measure of sampling adequacy was computed at 0.95, well above the minimum cutoff value of 0.50 [86]. Fourth, Bartlett’s test of sphericity was significant with χ2 (91) = 2888.76, p < 0.001, signifying sampling adequacy [87]. Finally, communalities were calculated with all of the values over 0.40, hence confirming that the items have some common variance [88].



After passing the initial assessment, a principal component analysis using the Varimax rotation was performed to identify the latent variables in the remaining 14 items [89]. The results showed that the remaining 14 items were successfully loaded into two variables that explain 80.36 percent of the total variance. In addition, confirmatory factor analysis using structural equation modeling results showed adequate model fit with SRMR = 0.031, CMIN (73) = 157.71 with p < 0.001, CMIN/df = 2.16, RMSEA = 0.080 (90% CI 0.060 and 0.099), GFI = 0.90, TLI = 0.97, and CFI = 0.96, wherein each of the criteria being within the prescribed limits.



Table 4 show the TPD needs variables and items displayed together with their mean, SD, variance explained, communalities, and factor loadings that are all within the acceptable parameters. Two distinct variables are noted. Pedagogical needs are strategies that help develop teaching approaches that may affect learning, while information technology needs are the skills necessary to effectively use technology in online instruction. Several items were rated the highest within the pedagogical needs variables. For instance: “student behavior and classroom management” with M = 3.75 (SD = 0.53), “student assessment practices” with M = 3.74 (SD = 0.53), and “information technology skills for teaching” with M = 3.74 (SD = 0.52). While the item “teaching in a multicultural or multilingual setting” with M = 3.61 (SD = 0.62) was rated the lowest. For the information technology needs, “techniques on how to keep students engaged during online” was rated the highest with M = 3.69 (SD = 0.58). While “software for classroom or learning management systems” was rated the lowest with M = 3.59 (SD = 0.63). The overall mean of pedagogical needs is M = 3.70 (SD = 0.48), and information technology needs is M = 3.62 (SD = 0.56), both indicating moderately high perceived needs of teachers.



For the TPD barriers, Table 5 show that the perceived greatest hurdle of professional development activities was “professional development is too expensive” with M = 2.75 (SD = 0.95), while the least problematic was “there is no relevant professional development offered” with M = 2.17 (SD = 1.07). Overall TPD barriers were computed at M = 2.41 (SD = 0.83), denoting moderate perceived obstacles to professional development activities.




3.4. Intercorrelations


Descriptive statistics, intercorrelations, reliabilities, and validities for the study variables are presented in Table 6. More specifically, the internal consistencies (alpha reliability values) are also provided together with the evidence for the validity (CR, AVE, DV, and HTMT) of the TPD needs variables (pedagogical and information technology needs); all of which are within the prescribed parameters. For the intercorrelations, besides the obvious positive correlations between age and teaching experience (r = 0.770, p < 0.01), results showed that age and teaching experience were not correlated with any of the study variables, indicating that TPD needs, barriers, and frequencies are not dependent on age and experience. Interestingly, TPD frequency is positively correlated with pedagogical needs (r = 0.362, p < 0.01) and information technology needs (r = 0.309, p < 0.01), suggesting that the need for increased professional development of teachers could be met by more opportunities for professional development. Lastly, pedagogical needs and information technology needs are also positively correlated with each other (r = 0.813, p < 0.01), implying that both needs go hand in hand and are closely related.




3.5. Background Demographics and TPD


To better understand the group differences with respect to the participants’ background demographics, several independent samples t-tests were accomplished comparing gender (coded as binary with 0 = female and 1 = male), school type (coded as binary with 0 = private and 1 = public school), graduate degree, university level, administrative work experience (or duties), and STEM-related subject expertise (all coded in binary with 0 = no and 1 = yes).



Findings showed that there are no significant differences between gender, graduate education, and university teachers with regards to the TPD frequency, barriers, and needs. However, significant differences were found within the TPD frequencies of participants who have administrative work experience (M = 4.15, SD = 1.18) and have no administrative work experience (M = 3.72, SD = 1.23), with t (172) = 2.13, p < 0.05 and Cohen’s d [90] effect size of 0.36. Similarly, significant differences were also found within the TPD frequencies of participants who taught STEM-related (M = 4.08, SD = 1.21) and non-STEM related (M = 3.63, SD = 1.21) subjects, with t (172) = 2.46, p < 0.05 and Cohen’s d effect size of 0.37. These results suggest that higher occurrence of TPDs are observed among faculties that are also school administrators and also among faculties that taught STEM-related subjects. Lastly, significant differences were also found within the perceived TPD barriers for participants who are working in a public (M = 2.48, SD = 0.82) and private (M = 2.16, SD = 0.85) institution, with t (172) = 2.23, p < 0.05 and Cohen’s d effect size of 0.38. This means that private schools have a little more freedom in their TPD as compared to public schools. All of the effect sizes denoted medium effect [63].




3.6. Needs of and Barriers to TPD (Qualitative Results)


The qualitative results are distributed across the needs of and barriers to TPD. For the TPD needs, a total of 118 responses from the open-ended question in the survey were collected and analyzed together with the results from the individual interviews. Using Voyant tools, a total of 206 unique words were analyzed and organized together to form a keyword cloud (see Figure 1). Specifically, the most frequently used words by the respondents can be visualized in a graphical perspective (represented by decreasing font size, meaning the larger the text, the more frequent the word occurrence) [91,92]. The figure shows that teachers are primarily concerned with improving their teaching skills.



In addition, some preliminary topics can be predicted, including online teaching skills, research skills, information and communication technology (ICT) (or digital) skills, and student learning. However, the keyword cloud should be interpreted with caution, as it does not reflect any collocations, common occurrences or possible variations in meaning [93]. It would be more accurate to highlight the connections between the frequently occurring words with a link or a collocates graph [81,94].



The five main keywords were also visualized. Figure 2 show the bubblelines and word trends to help visualize the frequency and distribution of the five main keywords [79,94]. The highest-ranking keywords are skills (n = 27), teaching (n = 24), ICT (n = 17), research (n = 16), and online (n = 14). In total, 98 instances were recorded. A trend chart for the five main keywords is also provided for clarity; showing the frequency of terms in the segments [95]. Findings indicate that several clusters (dashed circles) exist in which keywords occur in tandem, indicating underlying themes.



In Figure 3, the five main TPD needs keywords are linked in a collocates graph. Linked keywords indicate how they are clustered together in the text (thicker lines signify higher occurrence), thus indicating underlying themes [96,97]. Findings suggest three emerging TPD needs together with some actual quotations from the individual interviews:



Information technology skills or ICT skills–these are the digital skills that teachers need to help improve the teaching process, which might include but are not limited to the effective use of word processing software, spreadsheets, presentation software, social media, general multimedia skills, and knowledge of cloud storage and sharing [98,99,100].




What we need is more advanced skills on how to use Microsoft PowerPoint and the Adobe applications



(Teacher 1)






I saw on the internet that there are online learning management systems that are quite easy to use. It would be helpful if the school could assist me or teach me how to do it



(Teacher 5)






I need to learn how to use programs or software that can let the students do online peer work or collaboration



(Teacher 7)





Online teaching skills and strategies–COVID-19 requires teachers to learn more than just ICT skills; they should also learn how to innovate and create engaging online learning experiences for their students [101,102]. Moreover, teachers need to be familiar with the different modes of online teaching, whether it is synchronous, asynchronous, or blended learning [98,103].




… for me, video editing and how to effectively do blended teaching, here in our school, we are practicing 1-week synchronous and 1-week asynchronous instruction… we need more effective teaching strategies



(Teacher 3)






Sometimes I feel my students are struggling, how can I motivate my students… how can I maximize the use of technology in teaching…



(Teacher 5)






… I am teaching high school science. Some of my problems are how to teach laboratory skills using an online environment… I can look for YouTube videos, but I still felt this is not enough



(Teacher 6)






How to effectively deliver science lessons using apps offline, I need to find some strategies that the students can use offline…



(Teacher 2)





Research skills–in the Philippines, teachers have been instructed to include school-based action research in their performance appraisals and promotion in accordance with a recent mandate from the Department of Education and the Commission of Higher Education [104]. Furthermore, research skills may be beneficial for teachers who are also pursuing graduate degrees [105].




Since we are encouraged to take up graduate students… how to do research in times of pandemic…



(Teacher 1)






Just wondering, how can we integrate our action research and use the results afterwards… we need to do research to better understand our students



(Teacher 6)





A total of 108 answers from the open question of the survey were collected for the TPD barriers and evaluated together with the results from the individual interviews. Using a similar procedure, a total of 257 unique words were analyzed and combined into a keyword cloud (see Figure 4). According to the keyword cloud, financial support and time pressure are the two most important TPD barriers. This is then followed by problems with internet connections.



Figure 5 show the bubblelines and word trends of the top five high-frequency words with time (n = 22), financial (n = 17), lack (n = 14), internet (n = 10), and teachers (n = 9). In total, 72 instances were recorded with several clusters (dashed circles) in which keywords occur in tandem, indicating underlying themes.



In Figure 6, the five main TPD barriers keywords are linked in a collocates graph. Clustering of keywords in the text is depicted by thicker lines (higher occurrence signifies more commonly occurring keywords), which suggests an underlying theme.



Findings suggest three emerging TPD barriers together with some actual quotations from the individual interviews:



Financial support and time constraints–approximately 20 percent of qualitative responses have noted the lack of funding and time off from work (including scheduling conflicts for TPD activities) as major barriers to participation.




There is always of problem in scheduling of professional developments… training should be done before the opening of classes and not during when teachers are busy



(Teacher 2)






cost of professional development and busy schedule from school assignments are the most frequent reasons for non-participation of teachers



(Teacher 8)






…cost of training is high and conflicts with my time and other responsibilities



(Teacher 4)





Lack of teacher motivation and logistical support–these relate to the intrinsic motivations of teachers (might include teachers’ lack of interest) and the lack of institutional supports.




… sometimes, the topic needed is not available and was not able to join due to conflict with work schedule



(Teacher 4)






too overworked and taking part in professional development will be taking away our time to rest



(Teacher 7)






Infrastructure problems–these are the problems related to unfavorable learning conditions and insufficient internet that plague both teachers and students in the Philippines [11].



internet signal and equipment or gadgets to be used for attending online workshops



(Teacher 1)






difficult working conditions, systematic challenges, and poorly designed professional development, I believe these are the major concerns of a lot of teachers



(Teacher 4)






3.7. Relationship between TPD Needs and Preferences


Hierarchical multiple regression analyses were conducted to reveal the significant role of TPD preferences in predicting TPD needs. Variables associated with TPD needs were entered using a three-step procedure. First, in order to control for possible effects of background demographic, age (in years), gender (0 = female, 1 = male), teaching experience (in years), and graduate degree (0 = no, 1 = yes), were entered into the equation as control variables. In the second step, work situations such as school type (0 = private, 1 = public), administrative work duties (0 = no, 1 = yes), university level (0 = no, 1 = yes), STEM-related (0 = no, 1 = yes), and TPD frequency, were entered into the equation. Lastly, the predictor variables, which are the various TPD preferences, were entered into the equation.



Table 7 display the results of the hierarchical multiple regression analyses. For the pedagogical needs, the work situations TPD frequency (β = 0.38, t (164) = 5.11, p < 0.001) increased the explained variance to 16.80 percent (F [9,164] = 3.69, p < 0.001). While, the predictor variables TPD-P05 “it provided opportunities for active learning” (β = 0.40, t (152) = 2.17, p < 0.05) and TPD-P07 “it provided opportunities to practice/apply new teaching and knowledge in class” (β = −0.35, t (152) = −3.18, p < 0.01) increased the explained variance to 63.90 percent (F [21,152] = 12.81, p < 0.001).



For the information technology needs, the work situations TPD frequency (β = 0.31, t (164) = 4.03, p < 0.001) increased the explained variance to 10.80 percent (F [9,164] = 2.20, p < 0.05). While, the predictor variables TPD-P09 “it took place at my school” (β = −0.17, t (152) = −2.01, p < 0.05), TPD-P10 “it involved most colleagues from my school” (β = 0.39, t (152) = 4.26, p < 0.001), and TPD-P12 “it focused on innovation in my teaching” (β = 0.32, t (152) = 3.16, p < 0.01) increased the explained variance to 58.80 percent (F [21,152] = 10.32, p < 0.001).





4. Discussion


4.1. Quantitative Findings


Statistically speaking, the selected group of Filipino teachers took part in further training measures five to ten times in the past year, which can be described as quite good in comparison to the TALIS results [83]. However, this situation may be linked to an increase in online teaching due to COVID-19, hence the sudden need for teacher training on online teaching tools and techniques [106,107,108,109]. During COVID-19, teachers face many challenges. In a virtual environment, teachers who have never taught before are expected to provide instructions that support students emotionally and socially and promote home-school connections [110].



In reality, the transition to online teaching during COVID-19 was experienced very differently by each faculty [111]. As teachers’ fatigue and cynicism increased, they also saw their classroom management skills increase [112]. Additionally, experiencing the first time teaching (or working) from home, there are so much to consider, for instance: keeping a good work-life balance, disruptions at home, difficulties maintaining a personal connection with students, inability to read students’ body language and distinguish their tones, and less control over students’ attendance [113].



Importantly, teachers are quite concerned about the learning development of specific students and the establishment of common guidelines on students’ assessments during online education. Due to the challenging learning environment and the unstable internet connections in the Philippines [5,11], it is quite difficult to tell how the students are actually learning [9,10,114]. Furthermore, teachers are simultaneously using various teaching modalities (synchronous, asynchronous, or blended learning) and technologies (Zoom, Google meet, Microsoft Teams, and many others) [115], students’ performance would be extremely difficult to assess [116]. These issues are actually reflected in the current TPD findings, which are also in line with the recent research conducted on the subject.



As for teachers’ needs, quite high pedagogical and information technology needs indicate that during COVID-19, besides improving their information technology literacy, teachers are also focusing on improving their teaching techniques. Studies have shown that ICT skills development is best conducted early in teacher development [117]; however, during COVID-19, teachers could develop information technology literacy through the understanding of students’ learning needs and actual online teaching practices [118]. Nonetheless, the successful delivery of online learning still depends on improving the teachers’ technological pedagogical content knowledge [98,119]. In most cases, teachers are forced to become familiar with online instruction for the very first time. It is through their involvement in these online activities during COVID-19 that they will gain an understanding of what actually works.



Findings also showed that professional development is hindered by financial difficulties and scheduling conflicts. These are in line with the findings of TALIS 2018, wherein OECD teachers ranked “professional development conflicts with my work schedule” and “professional development is too expensive” among the toughest barriers to professional development [83]. Early studies noted various personal and organizational barriers to professional development [120]. Organizational or institutional barriers typically consist of finances, while personal motivations and the perceived benefits of professional development are some intrinsic factors [121,122]. Moreover, some institutions have cultures that either promote or hinder professional development [123]. Furthermore, teachers’ lack of commitment, interest, and confidence are also important reasons for non-participation [124]. Likewise, the current group of teachers in the Philippines concurred with the major trends of obstacles to professional development.



With regards to the intercorrelations among the study variables, besides the obvious positive association between age and teaching experience, teachers were also found to be more interested in professional development when they have already participated in previous training. This is evident by the positive association between TPD frequency, and the two TPD needs variables (pedagogical and information technology needs). This finding actually coincides with early TALIS results, wherein half of the teachers reported that they needed more professional development in order to meet their needs [60]. Contrary to recent studies in the United States suggesting younger teachers prefer more professional development [125], for the current select group of Filipino teachers, no age difference seems to exist.



Additionally, it was evident from group comparisons that teachers working in private schools have more autonomy in their TPDs. Moreover, administrators and teachers within the STEM sector are more likely to participate in professional development activities. As noted, this latter finding is consistent with the current educational trends in the Philippines, where the focus has been placed on improving science and mathematics instruction [46,47]. Furthermore, school administrators are setting a good example by attending more TPDs, thereby encouraging their teachers to participate. This is a form of leadership by example where professional development can support the transformation from teachers to not only subject matter experts but also capable leaders in the future [126].



For the relationship between TPD needs and the different insights into the kinds of professional development content that enhance teaching (TPD preferences) [39], two multiple hierarchical regressions were accomplished. After controlling for the effects of background demographics and work situations, several interesting findings were noted. For the pedagogical needs, it would appear that within the present COVID-19 situation, most teachers prefer to stick to current materials rather than teaching new ones. This is understandable, especially since Filipino teachers were so stressed and busy dealing with the pandemic in the past school year [127]. Nonetheless, teachers must focus more on creating active and engaging lessons. In reality, because of the many distractions students experience while studying online at home, it is a difficult task to get students to engage and actively learn [128,129,130].



In relation to the need for information technology, teachers preferred online training and the participation of colleagues from their schools. In a recent study on TPD, it has been found that having a colleague (or co-teacher) that can either act as a mentor or companion is beneficial to the learning process [131]. This can be related to the teacher’s help-seeking tendencies, which is one of the proponents of self-regulated learning [132]. In addition, teachers strive to make the teaching process more creative by using innovative teaching strategies. However, this can only be achieved through high-quality teacher preparation, adapting professional learning opportunities to current needs and providing supportive mentorship for teachers [19], which is the main purpose of having TPDs.




4.2. Qualitative Findings


To better understand and contextualize the quantitative results, the following section presents the qualitative findings that highlight the needs and barriers to TPD. Based on the teachers’ responses, the findings suggest three emerging TPD need: information technology skills or ICT skills, online teaching skills and strategies, and research skills. Besides research skills, ICT and pedagogical skills are reflected in the quantitative findings of this study. It was actually surprising to see the inclusion of research skills within the qualitative results. This may be reflecting the recent move by the Department of Education for educators to be informed by credible research. The better-informed teachers are, the better they can make sound decisions about educational experiences and contribute to the improvement of schools and curriculums.



The unprecedented effects of the COVID-19 pandemic forced the education system to use ICT tools as an alternative to teaching the student community [133]. In some countries, ICT policies have started to be rethought and reshaped to provide teachers with the necessary training and framework for technology-related professional development [134]. Educational institutions should understand the changes in teaching and learning in this digital age. Training opportunities to support teacher needs on online or distance learning is vital and a priority.



Similar to the quantitative results of the TPD needs, the qualitative results also indicated that teachers need to update their online teaching skills and strategies related to ICT competencies. The pandemic has moved the teachers to adopt a digital mindset. It is a cultural shift that requires the use of the same tools and teaching strategies within the online context [135]. In online teaching, some strategies work best, while others are ineffective. Teachers feel inadequate and unprepared to use online platforms. A study of student perspectives on teachers’ responses during the pandemics found that effective strategies, tools, and technologies include hybrid teaching that provides multiple resources and clear directions [136]. They perceive increasing workload, recorded lectures, inadequate communication, technical errors and outdated lecture formats as ineffective strategies. These valuable insights from the qualitative findings are important in training and updating online teaching skills and strategies for teachers.



The last emerging TPD need of teachers is research skills. As mandated by the Department of Education and the Commission of Higher Education in the Philippines, re-search is a requirement in performance appraisals and for the promotion of the teachers. Studies show that teachers lack a deep understanding and empirical evidence of how research-based education can support the teaching-learning process in schools and teacher development [137]. Hence, research skills, including knowledge and methodology, are needed to advance the understanding of teaching and learning processes in education. Moreover, the qualitative results of the study suggest three emerging TPD barriers among the teachers. These barriers are lack of financial support and time constraints, lack of teacher motivation and logistical support, and infrastructure problems, which agree with the initial quantitative findings.



The first emerging TPD barrier pertains to teachers’ lack of financial support and time constraints. In the absence of compensation, teachers may not be able to cover their basic expenses. As a result, teachers may experience economic difficulties. Some studies report that a lack of financial support can increase teachers’ feelings of stress and adversely impact children’s learning experiences in the classroom [138,139]. Having less time to teach can also be associated with the effects of the lack of funding.



Lack of motivation and logistical support from teachers is the next emerging TPD barrier from the qualitative findings. Studies show that developing a supportive climate is one of the predictors of motivation [140,141]. Teachers tend to be highly motivated in institutions where administrative support is present. This support includes, but is not limited to, clear communication, training, reduced workload, social, financial, and logistical. Various insights were provided by these findings in conceptualizing teachers’ needs, which are initially limited from a quantitative perspective.



Lastly, infrastructure issues such as unfavorable learning conditions and inadequate internet service pose barriers to teachers working remotely. In order to deliver quality education, it is imperative to understand the agencies that evolve in online learning. Online learning is characterized by accessibility to technology, infrastructure to conduct classes, and safe interaction between students and teachers [142]. In the absence of adequate access to these services, formal education will be quite limited during the COVID-19 pandemic.





5. Conclusions


COVID-19 continues to cause havoc throughout the world. It continues to have a significant impact in all areas of people’s lives, including education. The presence of remote teaching and learning still remains to be an option in the Philippines; thus, educational institutions must ensure that their teachers are given adequate support. This is why continuous professional development is essential for providing quality education to students.



The purpose of this study was to determine what Filipino teachers need in order to facilitate teaching in the context of the online instruction that has resulted from the COVID-19 pandemic. It is clear from the teacher’s training preferences that TPD activities have a positive impact on the classroom. The teaching profession and standards cannot be sustained without TPD initiatives. Importantly, the findings in both quantitative and qualitative data show that teachers need professional development to enhance their skills in ICT, online teaching strategies, and research. These areas are new to the majority of teachers because the transition from face-to-face to online teaching was unanticipated. Teachers had become accustomed to traditional classrooms; however, the pandemic changed everything. This inadequacy in skills makes them uncomfortable and stressed about giving quality education to their students.



Aside from the need for professional development, this study also identified barriers to such development. Findings noted the lack of support across both financial and logistical fronts that may have contributed to a decline in teacher motivation. Moreover, some students were also unable to access education due to unfavorable learning conditions and poor internet connectivity in some parts of the country. These factors have caused stress among teachers, which has negatively affected their performance. It should be noted that this is an initial report based on data from the National Capital Region for teachers engaging in online instruction and that it may not be representative of the entire country. This type of study should be expanded in the future to include other forms of teaching modalities and the inclusion of other mediating or moderating variables such as self-efficacy and teacher satisfaction. In spite of this, the authors recommend that educational institutions pay close attention to the needs and barriers of their faculty. This is in order to provide them with adequate professional support and development. Thus, enabling teachers and the educational community to provide quality education to their students by enriching their learning experiences as they prepare for a sustainable future.
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Figure 1. Keyword cloud for TPD needs. 
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Figure 2. Graphical representation of the frequency of occurrence for the five main TPD needs. 
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Figure 3. Interrelationships and extended links among the five main TPD needs. 
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Figure 4. Keyword cloud for TPD barriers. 
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Figure 5. Graphical representation of the frequency of occurrence for the five main TPD barriers. 
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Figure 6. Interrelationships and extended links among the five main TPD barriers. 
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Table 1. Demographic profile of the participants.
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	Demographics
	Classification
	n
	%





	Gender
	Female
	107
	61



	
	Male
	67
	39



	Graduate degree holder
	Yes
	144
	83



	
	No
	30
	17



	School type
	Public
	133
	76



	
	Private
	41
	24



	University level
	Yes
	58
	33



	
	No
	116
	67



	Administrative work experience
	Yes
	52
	30



	
	No
	122
	70



	STEM-related
	Yes
	85
	49



	
	No
	89
	51







Note. N = 174. STEM, science, technology, engineering, and mathematics. Average age of teachers is 38 years old. Average teaching experience is 12 years.
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Table 2. Item means for teacher professional development activities.
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	Teacher Professional Development Activities
	Mean
	SD





	TPD-F01. Teach jointly as a team in the same class
	3.51
	1.82



	TPD-F02. Observe other teachers’ classes and provide feedback
	3.13
	1.62



	TPD-F03. Engage in joint activities across different classes and age groups (e.g., research)
	3.45
	1.56



	TPD-F04. Exchange teaching materials with colleagues
	3.80
	1.56



	TPD-F05. Engage in discussions about the learning development of specific students
	4.25
	1.44



	TPD-F06. Work with other teachers to ensure common standards in assessing student progress
	4.32
	1.44



	TPD-F07. Attend team conferences, seminars, or workshops
	4.16
	1.29



	TPD-F08. Take part in collaborative professional learning
	4.17
	1.40



	Overall TPD frequency
	3.85
	1.23







Notes. N = 174. SD, standard deviation. Cronbach’s alpha reliability for TPD activities (frequency) = 0.92.
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Table 3. Item means for teacher professional development preferences.
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	Teacher Professional Development Preferences
	Mean
	SD





	TPD-P01. It built on my prior knowledge
	3.60
	0.58



	TPD-P02. It adapted to my personal development needs
	3.62
	0.56



	TPD-P03. It had a coherent structure
	3.51
	0.58



	TPD-P04. It appropriately focused on the content needed to teach my subjects
	3.58
	0.56



	TPD-P05. It provided opportunities for active learning
	3.66
	0.56



	TPD-P06. It provided opportunities for collaborative learning
	3.59
	0.61



	TPD-P07. It provided opportunities to practice/apply new teaching and knowledge in class
	3.64
	0.55



	TPD-P08. It provided follow-up activities
	3.56
	0.59



	TPD-P09. It took place at my school
	3.36
	0.67



	TPD-P10. It involved most colleagues from my school
	3.43
	0.67



	TPD-P11. It took place over an extended period of time (e.g., several weeks or longer)
	3.29
	0.74



	TPD-P12. It focused on innovation in my teaching
	3.60
	0.59







Notes. N = 174. SD, standard deviation. Cronbach’s alpha reliability for TPD preferences = 0.96.
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Table 4. Item means, communalities, and factor loadings for teacher professional development needs.
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	Variables and Items (Variance Explained)
	Mean
	SD
	Communalities
	FL





	Pedagogical needs (45.43%)
	3.70
	0.48
	
	



	TPD-N03. Knowledge of the curriculum
	3.72
	0.53
	0.74
	0.75



	TPD-N04. Student assessment practices
	3.74
	0.53
	0.83
	0.83



	TPD-N05. Information technology skills for teaching
	3.74
	0.52
	0.77
	0.72



	TPD-N06. Student behavior and classroom management
	3.75
	0.53
	0.82
	0.82



	TPD-N07. School management and administration
	3.71
	0.58
	0.79
	0.80



	TPD-N08. Approaches to individualized learning
	3.70
	0.54
	0.84
	0.81



	TPD-N09. Teaching students with special needs
	3.66
	0.56
	0.76
	0.77



	TPD-N10. Teaching in a multicultural or multilingual setting
	3.61
	0.62
	0.58
	0.70



	TPD-N12. Analysis and use of student assessments
	3.71
	0.54
	0.80
	0.79



	Information technology needs (34.93%)
	3.62
	0.56
	
	



	TPD-N17. Using digital repositories or test banks to find resources
	3.62
	0.60
	0.82
	0.80



	TPD-N18. Digital tools for editing or develop new educational resources
	3.61
	0.60
	0.89
	0.84



	TPD-N19. Software for classroom or learning management systems
	3.59
	0.63
	0.90
	0.89



	TPD-N20. Digital evaluation tools to check students’ learning
	3.61
	0.62
	0.87
	0.83



	TPD-N21. Techniques on how to keep students engaged during online
	3.69
	0.58
	0.85
	0.78







Notes. N = 174. SD, standard deviation; FL, factor loading. Extraction method: principal component analysis. Rotation method: Varimax with Kaiser normalization. Rotation converged in 3 iterations. Cronbach’s alpha reliability of overall TPD needs = 0.98.
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Table 5. Item means for teacher professional development barriers.
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	Teacher Professional Development Barriers
	Mean
	SD





	TPD-B01. I do not have the pre-requisites (e.g., qualifications, experience, seniority)
	2.41
	1.02



	TPD-B02. Professional development is too expensive
	2.75
	0.95



	TPD-B03. There is a lack of support from the school administration
	2.33
	1.08



	TPD-B04. Professional development conflicts with my work schedule
	2.56
	0.93



	TPD-B05. I do not have time because of family responsibilities
	2.33
	0.97



	TPD-B06. There is no relevant professional development offered
	2.17
	1.07



	TPD-B07. There are no incentives for participating in professional development
	2.29
	1.08



	Overall TPD barriers
	2.41
	0.83







Notes. N = 174. SD = standard deviation. Cronbach’s alpha reliability for TPD barriers = 0.92.
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Table 6. Descriptive statistics, intercorrelations, reliabilities, and validities for the study variables.
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Variables

	
Mean

	
SD

	
1

	
2

	
3

	
4

	
5

	
6






	
1. Pedagogical needs

	
3.70

	
0.48

	
0.96

	
0.813 **

	
ns

	
0.362 **

	
ns

	
ns




	
2. Information technology needs

	
3.62

	
0.56

	

	
0.96

	
ns

	
0.309 **

	
ns

	
ns




	
3. TPD barriers

	
2.41

	
0.83

	

	

	
0.92

	
ns

	
ns

	
ns




	
4. TPD frequency

	
3.85

	
1.23

	

	

	

	
0.92

	
ns

	
ns




	
5. Age

	
38.17

	
8.91

	

	

	

	

	

	
0.770 **




	
6. Teaching experience

	
12.17

	
7.15

	

	

	

	

	

	




	
Minimum value

	

	

	
1

	
1

	
1

	
1

	
22

	
1




	
Maximum value

	

	

	
4

	
4

	
4

	
6

	
57

	
36




	
Composite reliability (CR)

	
0.962

	
0.960

	

	

	

	




	
Average variance extracted (AVE)

	
0.736

	
0.829

	

	

	

	




	
Discriminant validity (DV) 1

	
0.858

	
0.910

	

	

	

	




	
Heterotrait–monotrait ratio of correlations (HTMT)

	
0.847

	

	

	

	








Notes. N = 174. Numbers 1 to 6 correspond to the variables. SD, standard deviation. Overall Cronbach alpha reliability of the survey = 0.86. 1 DV is computed using the squared root of AVE. Pearson correlation coefficients are above the diagonals. ns, non-significant and ** p < 0.01. Internal consistency values: Cronbach’s alpha coefficients are on diagonals.
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Table 7. Hierarchical multiple regression analyses for predicting teacher professional development needs.
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Predictors

	
F Change

	
t

	
df

	
B

	
SE

	
β

	
R2 Change






	
A. Dependent variable: Pedagogical needs




	
I.

	
Constant

	

	

	

	
3.46

	
0.22

	

	
0.027




	

	
Control variables

	
1.18

	

	
4, 169

	

	

	

	




	

	
Age

	

	
1.24

	

	
0.01

	
0.01

	
0.15

	




	

	
Gender

	

	
0.56

	

	
0.04

	
0.08

	
0.04

	




	

	
Teaching experience

	

	
−0.07

	

	
<0.01

	
0.01

	
−0.01

	




	

	
Graduate degree

	

	
−0.97

	

	
−0.10

	
0.10

	
−0.08

	




	
II.

	
Work situations

	
3.69 ***

	

	
9, 164

	

	

	

	
0.141




	

	
School type

	

	
0.60

	

	
0.05

	
0.08

	
0.04

	




	

	
Administrative duties

	

	
−0.75

	

	
−0.06

	
0.08

	
−0.06

	




	

	
University

	

	
1.08

	

	
0.09

	
0.08

	
0.09

	




	

	
STEM

	

	
−0.31

	

	
−0.02

	
0.07

	
−0.02

	




	

	
TPD frequency

	

	
5.11 ***

	

	
0.15

	
0.03

	
0.38

	




	
III.

	
Predictors (preferences)

	
12.81 ***

	

	
21, 152

	

	

	

	
0.471




	

	
TPD-P01

	

	
0.76

	

	
0.07

	
0.09

	
0.08

	




	

	
TPD-P02

	

	
−0.59

	

	
−0.05

	
0.09

	
−0.06

	




	

	
TPD-P03

	

	
1.57

	

	
0.13

	
0.08

	
0.16

	




	

	
TPD-P04

	

	
0.44

	

	
0.04

	
0.09

	
0.05

	




	

	
TPD-P05

	

	
2.17 *

	

	
0.34

	
0.16

	
0.40

	




	

	
TPD-P06

	

	
1.23

	

	
0.13

	
0.11

	
0.17

	




	

	
TPD-P07

	

	
−3.18 **

	

	
−0.30

	
0.10

	
−0.35

	




	

	
TPD-P08

	

	
1.25

	

	
0.11

	
0.09

	
0.14

	




	

	
TPD-P09

	

	
0.41

	

	
0.02

	
0.06

	
0.03

	




	

	
TPD-P10

	

	
1.94

	

	
0.12

	
0.06

	
0.16

	




	

	
TPD-P11

	

	
−1.80

	

	
−0.09

	
0.05

	
−0.14

	




	

	
TPD-P12

	

	
1.84

	

	
0.14

	
0.08

	
0.18

	




	
B. Dependent variable: Information technology needs




	
I.

	
Constant

	

	

	

	
2.50

	
0.09

	

	
0.010




	

	
Control variables

	
0.41

	

	
4, 169

	

	

	

	




	

	
Age

	

	
−0.03

	

	
<0.01

	
0.01

	
<0.01

	




	

	
Gender

	

	
−0.40

	

	
−0.04

	
0.09

	
−0.03

	




	

	
Teaching experience

	

	
0.60

	

	
0.01

	
0.01

	
0.08

	




	

	
Graduate degree

	

	
−0.93

	

	
−0.11

	
0.12

	
−0.08

	




	
II.

	
Work situations

	
2.20 *

	

	
9, 164

	

	

	

	
0.098




	

	
School type

	

	
−0.95

	

	
−0.10

	
0.10

	
−0.07

	




	

	
Administrative duties

	

	
−0.27

	

	
−0.03

	
0.09

	
−0.02

	




	

	
University

	

	
−0.06

	

	
−0.01

	
0.10

	
−0.01

	




	

	
STEM

	

	
0.03

	

	
<0.01

	
0.09

	
<0.01

	




	

	
TPD frequency

	

	
4.03 ***

	

	
0.14

	
0.04

	
0.31

	




	
III.

	
Predictors (preferences)

	
10.32 ***

	

	
21, 152

	

	

	

	
0.480




	

	
TPD-P01

	

	
−0.51

	

	
−0.06

	
0.11

	
−0.06

	




	

	
TPD-P02

	

	
1.70

	

	
0.19

	
0.11

	
0.19

	




	

	
TPD-P03

	

	
0.39

	

	
0.04

	
0.11

	
0.04

	




	

	
TPD-P04

	

	
−0.39

	

	
−0.04

	
0.11

	
−0.04

	




	

	
TPD-P05

	

	
0.93

	

	
0.18

	
0.20

	
0.18

	




	

	
TPD-P06

	

	
1.63

	

	
0.22

	
0.13

	
0.24

	




	

	
TPD-P07

	

	
−1.57

	

	
−0.19

	
0.12

	
−0.18

	




	

	
TPD-P08

	

	
0.19

	

	
0.02

	
0.11

	
0.02

	




	

	
TPD-P09

	

	
−2.01 *

	

	
−0.14

	
0.07

	
−0.17

	




	

	
TPD-P10

	

	
4.26 ***

	

	
0.33

	
0.08

	
0.39

	




	

	
TPD-P11

	

	
−1.80

	

	
−0.11

	
0.06

	
−0.15

	




	

	
TPD-P12

	

	
3.16 **

	

	
0.31

	
0.10

	
0.32

	








Notes. N = 174, t, for within-set predictors; df, degrees of freedom; B, unstandardized coefficients; SE, standard error; β, standardized coefficients. Gender was coded as binary with 0, female and 1, male. School type was coded as binary with 0, private and 1, public school. Graduate degree, administrative duties, university, and STEM were all coded in binary with 0, no, and 1, yes. * p < 0.05, ** p < 0.01, and *** p < 0.001. For more details on the predictors (or TPD preferences), please refer to Table 3.



















	
	
Publisher’s Note: MDPI stays neutral with regard to jurisdictional claims in published maps and institutional affiliations.











© 2022 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access article distributed under the terms and conditions of the Creative Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).






media/file4.png
skills teaching ict research online

Topics of interest or... * =3 m % = 0 m‘@ . o8

@ict | ®online @ research @skills @ teaching

0.0104

0.00e4

0.0024

o
o
[
]
]

(=]

Q

o

Lal)
I

0.0054

0.004+

Relative Frequencies

0.002

0.002

0.001

0.000 v

|

T L] T L)






nav.xhtml


  sustainability-14-00470


  
    		
      sustainability-14-00470
    


  




  





media/file2.png
S

A3ojouyoay

2 management
teaching
| %Léﬂgﬁ;ﬁ?ﬂ mv Tﬁgﬁe devels "l} mmi g
trategleb p—t: I'QSSQ angh
p— - S () R A
N dlgltal 73

LIIuma[

SJUopPIs





media/file5.jpg





media/file3.jpg





media/file1.jpg
uyoo)

S

£Sofo

managemeﬁl
o mne
teachin
fe ekt
tragegiesH

UILLIEI]

syuapnys





media/file7.jpg
resources

S pandemic
ﬁam:p:pm

s e busy
w topic

tion

work

téacher

support

seseCOMMUNiCA

rnet

rofessional

maters

nogmn:g_n

fuding seminar: S

el
st
.._n

38 M

d






media/file10.png
time financial lack internet teachers

® financial @ internet @ lack @ teachers @time

0.0020+
0.0085-]
0.0080-
0.0075-
0.00704
0.0085-
0.0060
w
-2 0.0055-
S
2 0.00504
20,0045+
L
20.0040
2 0.0025]
o
0.0030
0.0025+
0.0020-
0.0015-]
0.00104
0.0005-]

0.0000 1 : - g - T T

3 4 5 & 7
Document Segments (barriers in teacher profe...)






media/file12.png





media/file9.jpg





media/file0.png





media/file8.png
e

J,HallIdD[aﬁap

H "-11_]_'[_":'[_"1 OT1T

communication

-[J EI Wi 1:'1]._)[
5 ALrmpmy
L}:’BLILIGD
{:n'
ok
W

sp.:mi_hﬂiﬁ_"'s g e
—12 520 t83chers
ﬁ = Uf%mm W‘ ,,,,,, 1 '_l_? y
ngﬂnCIa g i :
sch()ol S
EDI_IIJ!.:CEI.:"""R H. 5
= o)

B
m.:!t:rs n _:. -
-

[euorssajoid
1911 8





media/file11.jpg





media/file6.png





