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This study focused on the emotions of mathematics and science teachers concerning three aspects of integrating computer technology into teaching: presenting information and visual aids, assessment, and inquiry tools. A closed quantitative questionnaire was distributed to 91 in-service mathematics and science teachers 18 months after the outbreak of the COVID-19 pandemic. The results point to a core of four positive emotions that prevailed to a large extent with regard to integrating technological tools for the purpose of presenting information and visual aids, and was rated to less extent for assessment and inquiry. In addition, the results reveal three negative emotions concerning the three aforementioned aspects. The findings suggest that teachers generally exhibit positive emotions towards technology integration, and this may serve as fertile ground for teachers' educators in the fields of mathematics and science in planning teacher development programs.

Introduction

Teachers are frequently required to change their skills. In particular, they must acquire and apply upto-date knowledge regarding information and communication technologies (ICT). Teachers report that the acquisition of new technology skills is emotionally challenging [START_REF] Huang | Exploring teachers' emotional experience in a TPACK development task[END_REF]. Emotions are usually perceived as multi-componential processes comprising physiological, cognitive, motivational, and expressive components [START_REF] Frenzel | Measuring teachers' enjoyment, anger, and anxiety: The Teacher Emotions Scales (TES)[END_REF]. Studies (e.g., [START_REF] Chen | Understanding teacher emotions: The development of a teacher emotion inventory[END_REF][START_REF] Hargreaves | The emotions of teaching and educational change[END_REF] indicate that students are influenced by their teachers' emotions, hence, it should not be underplayed, particularly when teachers are exposed to new learning environments.

The ease with which teachers use technology depends on their TPACK (Technological, Pedagogical, and Content Knowledge) (Koehler & Mishra, 2009). TPACK can be used to characterise and map teachers' TPK (Technological Pedagogical Knowledge) and TCK (Technological Content Knowledge) as they integrate new technology in their teaching, particularly in the context of illustrations and visual aids, assessment, and inquiry [START_REF] Agyei | Developing technological pedagogical content knowledge in preservice mathematics teachers through collaborative design[END_REF][START_REF] Nantschev | Teaching approaches and educational technologies in teaching mathematics in higher education[END_REF][START_REF] Polly | Developing teachers' technological, pedagogical, and content knowledge (TPACK) through mathematics professional development[END_REF][START_REF] Schmidt | Technological pedagogical content knowledge (TPACK): The development and validation of an assessment instrument for preservice teachers[END_REF]. The literature indicates that technostress-mediated TPACK, school support and the intention to use technology [START_REF] Joo | The effects of secondary teachers' technostress on the intention to use technology in South Korea[END_REF] or that ICT self-efficacy predicts teachers' TPACK [START_REF] Wang | ICT self-efficacy mediates most effects of university ICT support on preservice teachers' TPACK: Evidence from three normal universities in China[END_REF]. Studies that directly examined teachers' emotions in the context of TPACK are still scarce [START_REF] Huang | Exploring teachers' emotional experience in a TPACK development task[END_REF][START_REF] Zhang | Modeling dichotomous technology use among university EFL teachers in China: The role of TPACK, affective and evaluative attitudes towards technology[END_REF].

Therefore, the current study seeks to examine the emotions of mathematics and science teachers regarding the integration of computer technologies and to characterise emotions in the context of different teaching purposes: information presentation and visual aids, assessment, and inquiry tools.

Theoretical framework

Integrating technology in science and mathematics education

Countless technological tools are available today to help develop theoretical and practical knowledge in science and mathematics and it impact on teachers attitudes towards using these tools in educational settings [START_REF] Krause | Differences and developments in attitudes and self-efficacy of prospective chemistry teachers concerning the use of ICT in education[END_REF][START_REF] Segal | The effectiveness of the 'what if not' strategy coupled with dynamic geometry software in an inquiry-based geometry classroom[END_REF]. Positive attitudes towards the use of digital media in the classroom can encourage teachers to adopt new technologies and integrate them into learning and teaching. Gaining knowledge and experience about technology use may motivate teachers to actually incorporate such technologies into their instruction [START_REF] Lim | Bridging the gap: Technology trends and use of technology in schools[END_REF]. TPACK is one of the most prominent models for explaining the knowledge teachers require to integrate technology in teaching. TPACK has become a useful framework for understanding the goals and challenges of integrating technology into teacher education, as well as for mapping teacher knowledge and for developing research tools. TPK-one of the components of TPACK-points to the need for becoming familiar with the range of technologies that can be integrated into teaching and for understanding how their use can affect teaching methods (Koehler & Mishra, 2009). TPK also promotes teachers' use of technology to support students' higher-order thinking skills [START_REF] Polly | Developing teachers' technological, pedagogical, and content knowledge (TPACK) through mathematics professional development[END_REF]. Another component-TCK-refers to knowledge about how technology can create different representations for a specific concept, and to be aware of and understand how using specific technologies can affect learners' understanding the relevant concepts and content (Koehler & Mishra, 2009). TPACK enables optimal use of technology in teaching, learning and assessment processes. In the current study we focus on three aspects that express these processes: presenting information and visual aids, inquiry, and assessment. Exposing students to a variety of means of illustration, is of high importance, since it could greatly improve their understanding and thinking skills (Özerem, 2012). With regard to the second aspect, according to the literature, technology learning environments facilitate the promotion of students' inquiry skills and active learning, making these environments particularly appropriate for technology-enhanced mathematical and science activities [START_REF] Eldar | Designing a metacognitive approach to the professional development of experienced science teachers[END_REF][START_REF] Kapici | Improving student teachers' TPACK self-efficacy through lesson planning practice in the virtual platform[END_REF][START_REF] Miedijensky | Metacognitive knowledge and self-regulation of in-service teachers in an online learning environment[END_REF][START_REF] Segal | Dynamic investigation of loci with surprising outcomes and their mathematical explanations[END_REF]. One such environment-Inquiry Learning Spaces-offers personalized learning resources for students that include a virtual lab, online scaffolding inquiry tools, and other multimedia materials. This environment facilitates students' active participation in the learning process rather than receiving knowledge directly from the teacher in lecture form [START_REF] Kapici | Improving student teachers' TPACK self-efficacy through lesson planning practice in the virtual platform[END_REF]. In mathematics, technology's potential to facilitate inquiry learning and its ability to visualize abstract mathematical concepts can change the nature of the mathematics classroom from a transmission-based, teacher-led environment to one that is studentcentred, investigative, and constructivist [START_REF] Klemer | Origami and GeoGebra activities contribute to geometric thinking in second graders[END_REF][START_REF] Segal | The effectiveness of the 'what if not' strategy coupled with dynamic geometry software in an inquiry-based geometry classroom[END_REF]. Regarding the third aspects, a literature review of ICT and assessment (Torres-Madroñero et al., 2020) noted several tools that have the potential to enhance the assessment process while using ICT. These include e-portfolio and mobile devices that can monitor students' progress by means of multiple-choice questionnaires and tracking students' knowledge and skills progress. Accordingly, ICT can promote self-assessment, peer assessment, mobile assessment, gamification, and augmented reality.

Teachers' emotions while integrated ICT

Teachers interpret the educational changes imposed on them, as well as those they have developed themselves, in terms of the impact of these changes on their goals and emotional relationships. [START_REF] Hargreaves | The emotions of teaching and educational change[END_REF]. Accordingly, when examining the implementation of technological innovations, we must consider teachers' emotions as well.

Technology-rich teaching environments, for instance, require teachers to use new teaching strategies and pedagogy that will promote their students' learning. Nevertheless, some teachers are unable to adapt to these technologies rapidly. This can stimulate negative emotions [START_REF] Huang | Exploring teachers' emotional experience in a TPACK development task[END_REF], consequently affecting teachers' attitudes towards integrating new technology into teaching and the ease of using technology [START_REF] Venkatesh | Determinants of perceived ease of use: Integrating control, intrinsic motivation, and emotion into the technology acceptance model[END_REF]. Teachers fear that new technologies may cause changes in their workload and a loss of control [START_REF] Songer | Technology-rich inquiry science in urban classrooms: What are the barriers to inquiry pedagogy[END_REF]. These concerns hinder the effective course of teaching [START_REF] Celik | Attitudes to technology, perceived computer self-efficacy and computer anxiety as predictors of computer supported education[END_REF]. Nevertheless, the literature [START_REF] Badia | Emotions in response to teaching online: Exploring the factors influencing teachers in a fully online university[END_REF][START_REF] Kay | The impact of preservice teachers' emotions on computer use: A formative analysis[END_REF] indicates that integrating technology may also evoke positive emotions such as happiness (curiosity, satisfaction, excitement) and that impact positively on their teaching design.

Research questions

1. What are teachers' emotions regarding the three aspects of integrating computer technology into teaching: Presenting information and visual aids, assessment, and inquiry? 2. Are there correlations between teachers' perceptions of their TPACK and their emotions regarding the integration of technological tools in mathematics/science teaching?

Methodology Participants

A total of 91 mathematics (69.2%), and science teachers answered the questionnaire. About half teach in elementary school and half middle or high school.

Research tool

This study is part of a larger study. As such, we will present findings regarding the two research questions described in the previous section. A three-part quantitative questionnaire comprising 108 questions was adapted for this study. The questionnaire was based on the TPACK (Koehler & Mishra, 2009), and on PANAS (20 positive and negative emotions) (Watson et al., 1988). We measured participants' attitudes towards integrating technology into their teaching and their emotions regarding three aspects: presenting information and visual aids, assessment, and inquiry tools. Part One included 11 questions to determine socio-demographic variables. Parts two and three presented Likert-type questions ranked from 1 (disagree/not at all) to 5 (strongly agree/agree very much). Part Two consisted of 14 items about integrating computerized technologies in teaching and assessment (for instance: "I can easily learn how to use computer technology tools"). Part Three included three subsections. The first asked about the degree of use of technological tools for presenting information and illustration (9 items) and the emotions (20 items) that describe the feelings when combining these tools

(for example: "To what extent do you use each of the following digital research tools in class?

To what extent do the following feelings describe your feelings, when you integrate technological research tools that you referred to in the previous section (apps, labs, etc.)?" The second asked about the degree of use of technological tools for assessment (8 items) and the emotions (20 items) that describe the feelings when combining these tools. The third asked about the degree of use of technological tools for inquiry (6 items) and the emotions (20 items) that describe the feelings when combining these tools. The teachers filled out the questionnaire about a year and a half after the outbreak of the Corona epidemic. The questionnaire was validated by four experts in mathematics education and two experts in science education plus an expert on research methods and evaluation in education. The validity process involved discussing each item in the questionnaire after which changes, if required, were implemented until at least 80% agreement was reached. The questionnaire was then distributed to the intended recipients via email and teachers' professional social networks.

Data analysis

In the current study, variable analysis was conducted using averages and standard deviations for the continuous variables. The scales' reliability was calculated using Cronbach's alpha coefficient (α).

Correlations between teachers' perceptions of their knowledge components (TPACK) and their emotions towards technology integration in mathematics/science teaching were calculated using Pearson correlation coefficients (r).

Results

The reliability of all the questionnaire scales as measured by Cronbach's alpha was high, ranging from .783 to .920. The results indicate that regarding the aspect of integrating technological tools for the purpose of presenting information and visual aids, the teachers' positive feelings outweighed their negative feelings (mean 4.07, SD 0.68; mean 1.79, SD 0.75; respectively). The differences were less pronounced regarding the other two aspects. With respect to integrating technological tools for assessment the positive emotions moderately outweighed the negative ones (mean 3.63, SD 1.08; mean 1.61, SD 0.73, respectively), as they were with respect to using technology for inquiry (mean 3.79, SD 1.10; mean 1.54, SD 0.71, respectively).

In addition, the results pointed to a core of positive emotions that were ranked highly on all three aspects of technological tool integration in mathematics/science teaching: interest, engagement, enthusiasm, and motivation. Interest was ranked highest on all three aspects. Three other emotions were ranked high in all three domains, but in a different order (Table 1). The results also point to a core of negative emotions that were ranked highly on all three aspects: anxiety, vigilance, and fear. Table 2 shows averages and standard deviations for the strongest negative emotion's teachers felt when integrating technology into math and science teaching. The same three negative emotions were prevalent across all three dimensions of integration: presenting information and visual aids, assessment, and inquiry. Table 3 shows the Pearson correlations (r) between teachers' perceptions of their knowledge components (TPACK) and their emotions towards technology integration in mathematics/science teaching (N = 91). The results in Table 3 indicate that here is no relationship between the teachers' perceptions of their knowledge components (TPACK) and the intensity of their overall emotions regarding all three aspects of technology integration. Nevertheless, analysis of the correlations according to type of emotions showed positive and significant correlations between the teachers' perceptions of their knowledge components (TPACK) and the average of their positive emotions towards technological tool integration in math/science teaching, whereas the correlations with the average of the teachers' negative emotions were negative and significant. That is, as teachers' self-perceptions of their knowledge (TPACK) increased, their emotions became more positive and less negative.

Discussion and conclusion

Teachers' emotions have an impact on the development of their TPACK knowledge, as well as on their ability to integrate technologies in their teaching. For example, Huang et al. ( 2022) found significant differences in teachers' emotions as they prepared lesson plans that incorporate technology. Teachers with positive emotions towards technology also experienced more positive emotions while preparing lesson plans for integrating technology, whereas teachers with negative emotions reported a higher rate of negative emotions. These findings complement the findings of the present study indicating that as teachers' self-perceptions of their knowledge (TPACK) increased, their emotions became more positive and less negative. This finding reinforces the notion of a mutual influence between teachers' knowledge and their emotions in the context of integrating technologies.

In addition, the core of positive emotions reported by the teachers in the current study may serve as fertile ground for teachers' educators in the fields of mathematics and science in planning teacher development programs. Nevertheless, attention should also be paid to barriers to technology integration that may be related to teachers' self-confidence, abilities, and access to technological tools (Bingimlas, 2009). Moreover, teachers' negative feelings do exist, albeit to a small extent, and should be acknowledged.

Suggestions for further research: interview teachers to add qualitative data that will illuminate the quantitative findings. To investigate how positive emotions and the expansion of pedagogical technological knowledge are reflected during the development of lesson plans incorporating technologies.

Table 1 : A core of positive emotions reflected in teachers' ratings of three aspects of technology integration

 1 

	Three aspects	Presenting information	Assessment	Inquiry
		and visual aids		
	Positive Emotions	Mean (SD)	Mean (SD)	Mean (SD)
	Interest	4.45 (0.7)	4.09 (1.13)	4.01 (1.04)
	Engagement	4.26 (0.71)	3.91 (1.27)	3.77 (1.2)
	Enthusiasm	4.25 (0.78)	3.84 (1.22)	3.82 (1.21)
	Motivation	4.24 (0.81)	4.02 (1.13)	3.73 (1.25)

Table 2 : A core of negative emotions reflected in teachers' ratings of three aspects of technology integration

 2 

	Three aspects	Presenting information	Assessment	Inquiry
		and visual aids		
	Negative Emotions	Mean (SD)	Mean (SD)	Mean (SD)
	Anxiety	2.71 (1.23)	2.00 (1.19)	1.75 (1.10)
	Vigilance	2.38 (1.19)	2.15 (1.17)	2.25 (1.23)
	Fear	2.07 (1.16)	1.87 (1.12)	1.76(1.08)

Table 3 : Pearson correlations (r) between teachers' TPACK perceptions and emotions towards technology integration

 3 

	Three aspects	Presenting information	Assessment	Inquiry
	Emotions	and visual aids		
	Average of all emotions	-.04	.05	.06
	Average of positive	***40.	**27.	***34.
	emotions			
	Average of negative	***35.-	*26.-	***35.-
	emotions			
		* p < .05, ** p < .01, *** p < .001	
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