Digital Literacy of Mathematics Teachers in State Universities and Colleges (SUCs)


Abstract: The use of digital technology is a manifestation of globally competitive mathematics teachers in the 21st century. This study determined the status of digital literacy of mathematics teachers in State Universities and Colleges (SUCs). Descriptive design, survey questionnaire, and universal sampling were utilized. Findings revealed that SUCs had limited digital resources. Mathematics teachers sometimes used digital tools like software, social media, and mathematics apps in teaching. They, too, were much aware of their digital literacy skills. SUCs profile in terms of the number of learning management and information systems had influenced digital tools usage. The number of computer laboratories had something to do with the level of digital literacy awareness. By providing more digital technologies, teachers may increase their digital usage, literacy, and efficiency in teaching mathematics.
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1. Introduction

The world is a shift from the industrialization era to the information era. As purported by Sumalatha and Ramakrishnanaiah (2010), globalization, liberalization, and market-oriented economy have added a new flavor to man’s activities, with the result that the knowledge and skills of every professional, including teachers need to be continuously updated. This means that teachers teach using digital technologies and tools, learning styles, and teaching strategies to enable the students to explore the vast frontiers of knowledge. Accordingly, the student and their teachers have to learn to navigate a large amount of information to accomplish complex tasks collaboratively. Hence, digital literacy becomes a necessity, rather than an asset. The traditional ‘chalk and talk’ lecture method becomes taboo.	Comment by mohd abad: shifting

Concomitant to the afore-cited ideas, Walker (2014) had found out that digital technology/tools had been used by teachers include computer units, overhead projectors, scientific calculators, MS word software, LMS, and e-mails. These technologies had been predominantly used by teachers in the classroom as instructional materials. Walker’s (2014) findings had reinforced the idea that classrooms with enough digital technology for instructions encourage students to learn more in mathematics subjects. Similarly, Jung and Tsai (2012) had ventured using the Technological Pedagogical and Content Knowledge framework (TPACK) and found out later that the TPACK of Taiwanese elementary mathematics and science teachers were very effective.	Comment by mohd abad: add reference 	Comment by mohd abad: add reference 

In another aspect of the challenges, Judson and Leung (2010) stated that teachers could presume learners as tech-savvy because they have spent most of their time with it. They have







advocated the teaching and learning of technology-related skills must be given importance but reminded that educators must guide their students (Walsh, 2010). Most students might be comfortable and confident in using technology, but that comfort and confidence do not mean that they utilized.	Comment by mohd abad: add reference 
The process box showed the profile of SUCs was, the status of digital literacy of mathematics teachers in terms of the following: digital tools usage and level of digital literacy awareness. The study also showed significant differences in perceptions of the three groups of respondents on the digital literacy of mathematics teachers in SUCs and the digital tools used and level of digital awareness. Moreover, a significant relationship was sought between the digital literacy status and the profile of the SUCs. The last box was the output of the study. This was the recommendation on digital literacy enhancement for mathematics teachers.	Comment by mohd abad: remove

Recommendations
f.  Barriers in utilizing
digital technologies.
Digital Literacy Awareness
a. understanding digital practices;
b. finding information
c. using information;
d. creating information;
e. digital rights and responsibilities; and
State Universities and Colleges (SUCs)
Digital Profile
a. numbers of e-learning resources;
b. network used in the campus;
c. bandwidth;
d. number of functional computer units in;
a. faculty room; and
b. computer laboratories
e. number of computer laboratories;
f. number of computer technicians;
g. number of license software;
h. number learning management system; and
i. number information systems

Digital Tools Usage
a. Software used in Mathematics teaching
b. Social media
c. Mathematics Apps

Figure 1: Schematic diagram showing the flow of the study entitled “Digital Literacy of Mathematics Teachers in State Universities and Colleges (SUCs).
Moreover, this study aimed to determine the digital literacy of mathematics teachers in State Universities and Colleges (SUCs) in Region VIII, with the end view of proposing a training program for the digital literacy of mathematics teachers.
Specifically, the study sought answers to the following questions:
1) What is the digital profile SUCs) in terms of:	Comment by mohd abad: punctuation problem
1.1 number of e-learning resources;
1.2 the network used on the campus;
1.3 bandwidth;
1.4 computer Laboratories;	Comment by mohd abad: fix capitalization
1.5 number of computer laboratories;
1.6 number of computer technicians;
1.7 number of license Software;
1.8 number learning management systems; and
1.9 number of information systems?


[image: ]

2) What is the status of digital literacy of mathematics teachers as perceived by mathematics teachers themselves, school administrators, and mathematics students in terms of the following:
2.1 digital tools usage;
2.2 level of digital literacy awareness?
3) Are there significant differences in the assessment among the three groups of respondents on the digital literacy of mathematics teachers?
4) Is there a significant relationship between the status of digital literacy of mathematics teachers and the digital profile of SUCs?
2. Literature Review
Digital literacy has significantly changed nearly all forms of undertakings within industry and government alike, and nearly within all business processes, practices, and procedures. As reiterated by Srivastava 2016), education is a very socially oriented activity, and quality instruction has conventionally been associated with resilient instructors having quality levels of personal contact with learners. A more student-centered learning setting warrants the use of digital tools. With the dynamic entrance of digital media and information technology, the role of digital literacy in education has grown, developed, and become even more significant in the 21st century. Digital skills are needed to live, learn, and work in a society where communication and access to information is increasingly a dire need. These involve a wide range of skills including the ability to use software applications and other technologies. Accordingly, the government should prioritize digital literacy programs in schools to produce tech-savvy graduates who would be equipped with the skills necessary in the modern world. As defined by Gatchalian (2018), digital literacy is the capacity to evaluate, comprehend, and communicate information through digital or computer technology. Thus, the user should nurture not only digital communication and cognitive skills of the youth but also their responsibilities of being online, because this would pave their way toward more promising careers.	Comment by mohd abad: add missing parenthesis	Comment by mohd abad: correct the subject-verb

The ever-increasing role of digital literacy in everyday life and work prompts questions about the skills and understandings needed for the effective use of that technology. The range of digital literacy grows ever greater, and the ability to understand, find, synthesize, analyze, and communicate information is constantly changing and adapting. As technological capabilities rapidly change, the accompanying skills and understandings necessarily shift in response. Competence and knowledge with technology may be described and name with a variety of terms, the most prevalent of which is digital literacy, a term first defined as “the ability to understand and use information in multiple formats from a wide range of sources with aid of computers.” It is frequently used as an umbrella term with a variety of implications, though there is general agreement that digital literacy involves interaction and integration of several proficiencies, such as procedural competence with digital tools, cognitive skills for using them effectively, and social, and communication skills. The use of the word “digital” is itself far from universal, with some sources variously referring to media literacy, digital and media literacy, ICT literacy, or related specialized terms (Aviram & Eshet-Alkalai, 2006; Good Fellow, 2011).	Comment by mohd abad: add reference 

In like manner, as purported by Litt (2013) and supported by Meyer, Erickson, and Small (2013), researchers from different disciplines, including media and communication, economics, sociology, education, and information technology, have studied digital ability from different perspectives. These have led to the use of several terms, such as skills, competence,	Comment by mohd abad: add reference 

literacy, knowledge, and fluency, to refer to digital abilities. Thus, digital literacy is the ability to process information using digital tools in a multi-modal environment. Specifically, digital literacy can be defined as “the ability to read and interpret media (text, sound, images), to reproduce data and images through digital manipulation, and to evaluate and apply new knowledge gained from digital environments. Digital literacy involves both an understanding of the technology in addition, how to use that technology to communicate and work more effectively. Within the broad notion of digital literacy, it is, therefore, possible to distinguish between an operational dimension, i.e. the ability to use computers, operating systems and browsers to navigate the web, and an informational dimension, i.e. the skills necessary to understand, find, use and create information available on the internet.	Comment by mohd abad: close the quotation mark
According to Berardi (2017), many of today’s youth have grown up with technology and many times, it is easier for them just to communicate online and not in person. There is no doubt that being adept at using digital tools and technologies is essential for everyone in the 21st-century teachers and students, possessing digital skills is not the same as being digitally literate, It’s a mistake to assume that exposure to digital tools and technologies automatically equates to the knowledge of how to use these effectively. Teachers and students nowadays are tech-savvy digital natives. They know their way around a tablet, smartphone, and laptop better than most. More often than not, they know how to do a voice search on an iPad, share selfies on Instagram, play a videogame, and send GIFs on WhatsApp. Nevertheless, what they lack is the knowledge of how to use these digital tools and technologies to communicate and achieve their learning goals. Teachers and students not only need to be proficient in how to use digital technologies – but they also need to work proactively to embed digital literacies into the curriculum. Without these, they cannot be truly digitally literate. Digital literacy has a competitive advantage in the workforce because it is essential not only for students’ academic and future careers but also for their ability to fully participate in modern society. Digital technologies are quickly becoming a critical part of the curriculum. In short, if digital literacies have not yet become a core component of a classroom learning experience, it is now the time to rethink teaching strategy.

While some educators as purported by Miranda and Russell (2011) and Pereira-Leon (2010) are opposed to using technology in the classroom, feeling it is more of a distraction than a benefit, many of these teachers will occasionally use technology in their lessons because they feel obligated to use it. Due to a lofty investment 24 by the school system in state-of-the-art technology, some teachers will occasionally use it in the classroom, simply because they feel pressured by the administration. Other teachers felt opposed to using technology in the classroom because they believed the schools’ priorities are not set correctly. These teachers thought investing in technology was indulgent and that the schools should focus first on meeting their basic needs, such as providing adequate classroom space for all teachers and students. Neiderhauser and Wessling (2011) stated that often, technology training is centered on the physical manifestations of technology rather than how it can be used in teaching and learning. Technology is viewed as a resource for teachers to do the work they have always done more efficiently. Research has suggested, however, that it is not sufficient to simply train teachers on how to physically manipulate technology or to simply make current teaching methods easier and more efficient. “Professional development cannot be techno-centric, but must also embrace pedagogy and content in a recursive process” (Neiderhauser & Wessling, 2011).	Comment by mohd abad: add comma	Comment by mohd abad: add reference 

Moreover, barriers to digital engagement are evident in virtually all organizations. However, even they have ways to go, as their focus to date has been primarily on external applications of

social and digital technologies and less on internal applications and implications. In addition, of course, these barriers are evident in individuals as well, not just concerning their organizational roles and responsibilities, but also in terms of their career management. Some barriers in digital engagement are not taking digital seriously, lack of knowledge and understanding of digital era realities, framing alternatives in a way that leads to risk aversion, poor/no roadmaps for effective digital engagement and transformation, inadequate or inappropriate resource allocation, and breaking down the barriers to digital engagement as to time, increased media exposure, education, training, and relatable market leaders as posited by Hunt (2014).

All the preceding literature has strengthened the use of technologies in the study. These presupposed the right perspectives of the mathematics teachers in the use of different technologies in teaching the subject.

3. Methodology
The descriptive assessment design was used in this study and a complete enumeration of the SUCs in Region VIII where the respondents would emanate. The school administrators/college deans and the mathematics teachers handling major subjects in mathematics have been selected through universal sampling. For the students, only nine (9) BSEd students major in Mathematics were considered from each of the teacher-respondents and were selected by a simple random sampling to validate their status of digital literacy in terms of digital tools usage and their level of digital literacy awareness. The questionnaire was the main instrument which gathered the needed data, for the status of digital literacy of mathematics teachers in terms of digital tools usage as to software used by mathematics teachers, social media and mathematics app (Isip and Cabahug 2015), and level of digital literacy awareness as to understanding digital practices, finding information, using information; and creating information (ALA, 2013), awareness of their digital rights and responsibilities(Ferris, 2019) and awareness of the barriers in utilizing digital technologies (Agyei and Voogt, 2010, Salehi, 2012). The whole instrument on digital tools usage and level of digital literacy awareness got a reliability coefficient of 0.96 interpreted as “excellent items”. This means that the instrument validated passed the reliability test.	Comment by mohd abad: slightly unclear, you could say, “All SUCs in Region VIII were included through complete enumeration” for clarity.	Comment by mohd abad: add comma	Comment by mohd abad: write abbreviation 	Comment by mohd abad: add reference 	Comment by mohd abad: multiple sources in a single citation should be separated by semicolons, not commas	Comment by mohd abad: it would be better to specify which method was employed to calculate it (e.g., Cronbach's alpha).
The methodology section requires more explicit structuring. Break it up into sub-sections such as Research Design, Population and Sampling, Instrumentation, and Reliability of the Instrument. 
Description of the questionnaire content is good, but it would be helpful to include whether the instrument was developed by the researcher or adapted from existing tools. If validated (beyond reliability), it might be helpful to state how (e.g., expert validation, pilot testing).


4. Results and Discussion
Digital Profile of State Universities and Colleges (SUCs) in Region VIII
The digital profile of the State Universities and Colleges (SUCs) was identified in this study, using the mean. Comprised of e-learning resources, the network used in the campus, bandwidth, number of functional computer units in faculty rooms and computer laboratories, number of computer laboratories, number of computer technicians, number of license software, number of learning management system, and number information systems, using frequency count and mean.
Table 1.1 as revealed from the table; e-learning resources 7.1, all SUCs have used Globe as their network on the campus, has a mean bandwidth of 6.5 Mbps, 5.3 average number of computers units at the faculty room, and an average of 84.8 number of computer units at their computer laboratories.
This shows that SUCs still lack access to e-learning resources, 100% of the SUCs utilize the globe as their network provider, and SUCs in the region had a low bandwidth and provided few computer units for their teachers at the faculty room used by the teachers in preparing for

reports, other instructional materials. Inadequate or limited, and these could affect their digital tools usage and level of digital literacy awareness. The number of computer units in the computer laboratory has a big difference in each SUCs.

Table 1.1: Digital Profile of SUCs in Region VIII
	SUCs
	Number of e- learning resources
	Network used
	Bandwidth Mbps
	Number of Computers (faculty room)
	Number of computers (laboratory room)

	SUCs1
	11
	Globe
	10
	6
	120

	SUCs2
	9
	Globe
	5
	8
	132

	SUCs3
	5
	Globe
	10
	3
	94

	SUCs4
	10
	Globe
	10
	8
	96

	SUCs5
	8
	Globe
	5
	4
	81

	SUCs6
	5
	Globe
	5
	4
	36

	SUCs7
	10
	Globe
	5
	3
	140

	SUCs8
	4
	Globe
	5
	5
	54

	SUCs9
	3
	Globe
	5
	7
	51

	SUCs10
	6
	Globe
	5
	5
	44

	Mean
	7.1
	
	6.5
	5.3
	84.8



This implies that SUCs give less importance to the e-learning tools for education to be facilitated and used anywhere by teachers and students. Affordable prepaid/postpaid data promos offered by the network could be the reason for the SUCs in choosing their network provider among other promos and data plans offered by other networks in the region, bandwidth depends only on the network provider and the plan applied.

Presented in Table 1.2, SUCs got the mean of 3.6 number of computer laboratories and 2.9 mean when it comes to the number of computer technicians. The average number of licensed software is 2.8 and an average of 1.8 number of learning management systems. SUCs got an average of 2.7 number of information systems.

Table 1.2: Digital Profile of SUCs in Region VIII
	SUCs
	Number of Computer Laboratories
	Number of Computer Technician
	Number of License Software
	Number of Learning Management System
	Number of Information System

	SUCs1
	4
	3
	3
	3
	4

	SUCs2
	3
	5
	3
	2
	3

	SUCs3
	3
	2
	2
	1
	1

	SUCs4
	4
	3
	3
	3
	4

	SUCs5
	3
	2
	4
	2
	3

	SUCs6
	3
	3
	3
	1
	2

	SUCs7
	6
	4
	4
	2
	4

	SUCs8
	4
	3
	2
	2
	2

	SUCs9
	3
	2
	2
	1
	2

	SUCs10
	3
	2
	2
	1
	2

	Mean
	3.6
	2.9
	2.8
	1.8
	2.7



This implies that SUCs that have a great number of computer laboratories are those SUCs with centralized computer laboratories and those that offered computer-related courses. SUCs hired professional and qualified individuals for the repair and maintenance of computer units and have a limited number of licensed software that can help mathematics teachers and students to be globally competitive.

This implies further that some SUCs software was free and open-source licenses include software with no monetary usage charge but need to be updated from time to time. SUCs have a limited number of learning systems. This implies that SUCs give less importance to LMS that were designed to identify training and learning gaps, utilizing analytical data, and reporting. Lacking information systems could add difficulties to mathematics teachers and students in collecting, storing, and processing data and for providing information, knowledge, and digital products.

Mean and standard deviation on the status of digital literacy of mathematics teachers in terms of digital tools usage
Digital tool usage. As gleaned from the table, software used in mathematics teaching (x= 3.55, sd=0.62), interpreted as only “often”, having rated by mathematics teachers as the lowest mean. This shows that the digital tools had not been used to their maximum. Meanwhile, social media (x=3.27, sd=0.64) described as only “sometimes”; while mathematics apps were assessed by the three respondents (x=2.28, sd=0.87) described as only “rarely”. Even more, the data show that mathematics teachers seldom use technologies when they teach. The overall grand mean (x=3.03, sd=0.55) is described as only “sometimes”. This means that digital tools had been integrated into their teaching.

Table 2: Mean and standard deviation on the status of digital literacy of mathematics teachers in terms of digital tools usage
	
	Administrators
	Mathematics Teachers
	Mathematics Students
	Grand Total

	Digital Tools Usage
	
	
	
	
	
	
	
	

	
	

x
	desc
	Sd
	

x
	Desc
	Sd
	

x
	desc
	sd
	

x
	desc
	sd

	Software Used in Math Teaching
	3.90
	O
	0.43
	3.17
	S
	0.68
	3.58
	O
	0.75
	3.55
	0
	0.62

	Social Media
	3.52
	O
	0.59
	3.03
	S
	0.56
	3.27
	S
	0.76
	3.27
	S
	0.64

	Mathematics Apps
	2.69
	S
	0.88
	1.77
	R
	0.71
	2.37
	R
	1.02
	2.28
	R
	0.87

	Over-all
	3.37
	S
	0.47
	2.66
	S
	0.50
	3.07
	S
	0.69
	3.03
	S
	0.55

	Legend:
	

	4.51 – 5.00
	=
	Always (A)
	3.51 – 4.50
	=
	Often (O)

	2.51 – 3.50
	=
	Sometimes (S)
	1.51 – 2.50
	=
	Rarely (R)

	1.00 – 1.50
	=
	Never (N)
	
	
	



This implies that mathematics teachers are not aware of some of the mathematics applications that could be used in teaching mathematics. It further implies that among the mathematics applications SPSS, Geogebra, PhotoMath, and Statistics calculators are the commonly used application by mathematics teachers. The grand mean for digital tools usage implies that mathematics teachers prefer to use software among the digital tools.

Mean and standard deviation on the status of digital literacy of mathematics teachers in terms of the level of digital awareness
Digital literacy awareness. Table 3 shows the status of the digital literacy of mathematics teachers in terms of the level of digital literacy awareness as assessed by the administrators, mathematics teachers themselves, and their students. In terms of understanding digital practices, the administrators’ rating got (x=3.83, sd=0.49) interpreted as much aware; on the assessment of mathematics teachers (x=3.34, sd=0.88) interpreted as aware; while as assessed by the mathematics students (x=3.81, sd=0.73) interpreted as much aware. The overall mean (x=3.66, sd=0.70) was interpreted as much aware. This means that mathematics teachers were

much aware of the practices in using digital technology.	The findings revealed that mathematics teachers are knowledgeable in using digital technology; this could help in the effective delivery of the subject matter in teaching Mathematics with the use of digital tools. In terms of finding information, the administrators, mathematics teachers, and the students unanimously rated the mathematics teachers’ awareness on finding information as much aware as revealed in the computed mean (x=4.11, x=3.74, and x=3.97) respectively, and (sd=0.50, sd=0.92, and sd=0.70) correspondingly. The grand mean (x=3.94, sd=0.70) was interpreted as much aware. The findings show that mathematics teachers have sufficient knowledge in using technology particularly in finding information or data available online. This implies that having sufficient knowledge in finding information could help mathematics teachers in searching for the needed information for classroom discussion in mathematics.	Comment by mohd abad: remove extra space

Table 3: Mean and standard deviation on the status of digital literacy of mathematics teachers in terms of the level of digital literacy awareness
	Digital Literacy Awareness
	Administrators
	Mathematics Teachers
	Mathematics Students
	Grand Total

	
	

x
	desc
	Sd
	

x
	desc
	sd
	

x
	desc
	sd
	

x
	desc
	sd

	Understanding Digital Practices
	3.83
	MA
	0.49
	3.34
	A
	0.88
	3.81
	MA
	0.73
	3.66
	MA
	0.70

	Finding
Information
	4.11
	MA
	0.50
	3.74
	MA
	0.92
	3.97
	MA
	0.70
	3.94
	MA
	0.70

	Using
Information
	4.09
	MA
	0.72
	3.69
	MA
	0.97
	3.85
	MA
	0.72
	3.88
	MA
	0.80

	Creating
Information
	3.30
	A
	0.66
	3.14
	A
	0.97
	3.41
	MA
	0.85
	3.28
	A
	0.82

	Digital Rights &
Responsibilities
	3.86
	MA
	0.31
	3.50
	A
	0.98
	3.78
	MA
	0.75
	3.71
	MA
	0.68

	Barriers in
Utilizing Digital Technologies
	2.90
	A
	0.69
	2.56
	MA
	0.87
	3.10
	A
	0.88
	2.85
	A
	0.81

	Over-all
	3.68
	MA
	0.44
	3.33
	A
	0.76
	3.66
	MA
	0.59
	3.56
	MA
	0.60

	Legend:
	

	4.51 – 5.00
	=Very Much Aware (VMA)
	3.51 – 4.50
	=Much Aware (MA)

	2.51 – 3.50
	=ware (A)
	1.51 – 2.50
	=Moderately Aware (ModA)

	1.00 – 1.50
	=Not Aware (NA)
	
	



In terms of using information, the administrators’ assessment (x=4.09, sd=0.72) interpreted as much aware, the mathematics teachers’ assessment (x=3.69, sd=0.97) interpreted as much aware, and the students’ assessment (x=3.85, sd=0.72) interpreted as much aware. The grand mean was (x=3.88, sd=0.80) interpreted as much aware. This means that mathematics teachers are much aware of how to use the data gathered from digital sources in integrating into the teaching and learning process. This implies that mathematics teachers do not have difficulties in using information online, this could help them in providing the information needed by their students.
In terms of using information, the administrators’ assessment (x=4.09, sd=0.72) interpreted as much aware, the mathematics teachers’ assessment (x=3.69, sd=0.97) interpreted as much aware, and the students’ assessment (x=3.85, sd=0.72) interpreted as much aware. The grand mean (x=3.88, sd=0.80) was interpreted as much aware. This means that mathematics teachers are much aware of how to use the data gathered from digital sources in integrating into the teaching and learning process. This implies that mathematics teachers do not have difficulties in using information online, this could help them in providing the information needed by their students.

In terms of creating information, the administrators’ assessment (x=3.30,sd=0.66) was interpreted as much aware; the mathematics teachers’ assessment (x=3.14, sd=0.97) interpreted as aware, and the students’ assessment (x=3.41, sd=0.85) interpreted as “much aware”. The grand mean (x=3.28, sd=0.82) was interpreted as aware. This means that the mathematics teachers were aware of creating information or designing particular instructional materials needed in their instruction. This implies that mathematics teachers had sufficient and proper knowledge for online communication through written, oral, and video presentations for different audiences; this could be used to follow up instruction in mathematics class.
In terms of digital rights and responsibility, the administrators’ assessment (x=3.86, sd=0.66) was interpreted as much aware; the mathematics teachers’ assessment (x=3.50, sd=0.98) was interpreted as aware, and the students’ assessment (x=3.78, sd=0.75) interpreted as much aware. The grand mean (x=3.71, sd=0.68) was interpreted as much aware. This means that mathematics teachers are much aware of their rights and responsibilities in using digital tools. This further implies that mathematics teachers are much aware of the proper etiquette in using technology.

In terms of barriers in utilizing digital technologies, the administrators’ assessment (x=2.90, sd=0.69) interpreted as aware; the mathematics teachers’ assessment (x=2.56, sd=0.87) interpreted as much aware, and the students’ assessment (x=3.10, sd=0.88) interpreted as aware. The grand mean (x=2.85, sd=0.81) was interpreted as aware. This means that mathematics teachers are aware of the factors that could affect in use of digital technologies. This implies that mathematics teachers are aware of the problems they encountered during digital tools utilization like support from the administration, resources, and knowledge of the digital tools. Further, despite the lack of knowledge in using digital technology, mathematics teachers exert all efforts in utilizing this technology to improve its application in the teaching and learning process.

Test of significant difference on the assessment of the respondents on the digital literacy of mathematics teachers in terms of digital tools usage
Table 4 Statistical analysis reveals that digital tools usage in terms of “software used” and “mathematics apps” had a highly significant value (f=6.99, p=0.001) that was lesser than 0.05 level of significance. This indicated a rejection of the null hypothesis. This means that there were highly significant differences in the assessment of the administrators, teachers themselves, and the students on the digital literacy of mathematics. This implies that the three sets of respondents differed in their assessment of the usage of digital tools. This could infer that the three groups of respondents had varied perceptions because there was no tangible evidence to vouch for the constant usage of digital tools.
On the other hand, “social media” (f=2.45, p=0.088), greater than 0.05 level of significance was interpreted as “not significant”. This failed to reject the null hypothesis. It means that there was no significant difference in the assessment of the administrators, teachers themselves, and students. This shows that they had the same perceptions on the digital literacy of mathematics teachers in terms of digital tools usage as to “social media”.

Table 4: Test of significant difference on the assessment of the respondents on the digital literacy of mathematics teachers in the state universities and colleges (SUCs) in region viii in terms of digital tools usage
	Digital Tools Usage
	F-value
	df
	p-value

	Software Used
	6.99**
	2, 426
	0.001

	Social Media
	2.45ns
	2, 426
	0.088

	Mathematics Apps
	7.59**
	2, 426
	0.001

	Over-all
	8.44**
	2, 426
	0.000



However, the overall result with (f=8.44, p=0.000), lesser than at 0.05 level was interpreted as “highly significant”. This means that the three sets of respondents differed in their assessment of the digital literacy of mathematics teachers in terms of digital tool usage. Thus, the null hypothesis was rejected. This implies that while the teacher respondents rated themselves high in the usage of their digital tools, the other sets of respondents thought otherwise. This further implies that other respondents are not aware of whether the mathematics teachers were using digital tools in mathematics since they did not have regular observation during digital tools utilization.
Test of significant difference on the assessment of the respondents on the digital literacy of mathematics teachers in terms of the level of digital awareness
Table 5 reveals that the level of digital awareness in terms of “understanding digital practices,” and “barriers in utilizing digital technologies, ‘’ had a highly significant value (p=0.001) which was lesser than the 0.05 level of significance. This rejected the null hypothesis. This means that there was a significant difference in the assessment of the administrators, teachers themselves, and the students of the digital literacy of mathematics in terms of the level of digital awareness as to understanding digital practices and barriers in utilizing digital technologies. This implies that the three sets of respondents differed in their assessment of the level of digital awareness.	Comment by mohd abad: Consider replacing with statistically significant

Table 5: Test of significant difference on the assessment of the respondents on the digital literacy of mathematics teachers in the state universities and colleges (SUCs) in region viii in terms of the level of digital awareness
	Aspects	Comment by mohd abad: add a note below the table clarifying that ** indicates significance at p < 0.01 and “ns” denotes non-significance
	F-value
	df
	p-value

	Understanding Digital Practices
	7.57**
	2, 426
	0.001

	Finding Information
	2.14ns
	2, 426
	0.118

	Understanding Information
	1.43ns
	2, 426
	0.241

	Creating Information
	1.87ns
	2, 426
	0.155

	Digital Rights & Responsibilities
	2.50ns
	2, 426
	0.083

	Barriers in Utilizing Digital Technologies
	7.29**
	2, 426
	0.001

	Over-all
	5.76**
	2, 426
	0.003



On the other hand, “finding information” (p=0.118), “understanding information” (p=0.241), “creating information” (p=0.155), and “digital rights and responsibilities” (p=0.083) interpreted as not significant. This failed to reject the null hypothesis. It means that there was no significant difference in the assessment of the administrators, teachers themselves, and students. This implies that they had the same perceptions on the digital literacy of mathematics teachers in terms of the level of digital awareness as to finding information, understanding information, creating information, and “digital rights and responsibilities.

However, the overall result (p=0.003) was lesser than at 0.05 level interpreted as highly significant. This implies that the three sets of respondents differed in their assessment of the digital literacy of mathematics teachers in terms of the level of digital literacy awareness. It is

further implied that while the teacher respondents rated themselves high in their digital literacy awareness, the other sets of respondents thought otherwise.

Test of significant relationship on the assessment of the respondents on the digital literacy of mathematics teachers in terms of digital tools usage and the profile of SUCs
Table 6 As reflected in the table the test of the relationship between digital literacy of mathematics teachers in terms of digital tools usage and the profile of SUCs in terms of the number of learning management system and the number of information system which was rated as highly significant, which means that based on the computed r, there was a significant relationship that existed between the digital tools usage and the SUCs profile in terms of the number of learning management system, and the number of information system. This means that the null hypothesis, which states that there is no relationship between the digital tools usage and the SUCs profile in terms of the number of learning management systems and the number of the information system, was rejected.
Table 6: Test of significant relationship on the assessment of the respondents on the digital literacy of mathematics teachers in the state universities and colleges (SUCs) in region viii in terms of digital tools usage and the profile of SUCs
	Profile	Comment by mohd abad:  add a note below the table clarifying that * indicates significance at p < 0.05,  ** indicates significance at p < 0.01 and “ns” denotes non-significance
	r
	Description
	p-value

	Number of E-learning Resources
	-0.267 ns
	L
	0.088

	Network Used in the Campus
	---
	---
	---

	Bandwidth
	-0.130 ns
	N
	0.410

	Number of Functional Computer Units in the Faculty Room
	-0.356 *
	L
	0.021

	Number of Functional Computer Units in the
Computer Laboratories
	-0.108 ns
	N
	0.497

	Number of Computer Laboratories
	-0.374 *
	L
	0.015

	Number of Computer Technicians
	-0.120 ns
	N
	0.451

	Number of licensed Software
	-0.118 ns
	N
	0.474

	Number of Learning Management System
	-0.545 **
	MR
	0.000

	Number of Information System
	-0.503 **
	MR
	0.001



It implies that the profile in terms of the number of learning management systems and the number of an information system has something to do with the usage of the digital tools of the Mathematics teachers. It implies further that the higher the number of learning management systems and the number of information systems the higher the awareness on the level of digital literacy, this could help Mathematics teachers in their digital tools utilization.

On the other hand, the number of functional computer units in the faculty room and the number of computer laboratories was rated as significant but with a description of “low relationship. This means that the relationship between digital tools usage and the SUCs profile in terms of the number of functional computer units in the faculty room and the number of computer laboratories were not linear. It implies that other factors are affecting the relationship between the variables associated. Table 6 further revealed that in terms of the number of e-learning resources, bandwidth, number of functional computer units in the computer laboratories, number of computer technicians, and number of licensed software, which was rated not

significant. This implies that the aforementioned profile did not affect the usage of their digital tools.

Test of significant relationship on the assessment of the respondents on the digital literacy of mathematics teachers in terms of digital literacy awareness and the profile of SUCs Table 7 from these data, it was revealed that SUCs profile in terms of the number of computer laboratories rated as highly significant, which means that based on the computed r, there was a significant relationship between the aforementioned variable.	This means that the null hypothesis, which states that there is no significant relationship between digital literacy awareness and the SUCs profile in terms of the number of computer laboratories, was rejected. It implies that the SUCs profile in terms of the number of computer laboratories has something to do with the level of digital literacy awareness of mathematics teachers. It implies further that the higher the number of computer laboratories the higher the level of digital literacy awareness, this could result in the effective delivery of instruction.

Table 7: Test of significant relationship on the assessment of the respondents on the digital literacy of mathematics teachers in the state universities and colleges (SUCs) in region viii in terms of the level of digital literacy awareness and the profile of SUCs
	Profile
	r
	Description
	p-value

	Number of E-learning Resources
	-0.119 ns
	N
	0.453

	Network Used in the Campus
	---
	---
	---

	Bandwidth
	-0.133 ns
	N
	0.403

	Number of Functional Computer Units in the Faculty Room
	-0.084 ns
	N
	0.403

	Number of Functional Computer Units in the
Computer Laboratories
	0.050 ns
	N
	0.596

	Number of Computer Laboratories
	-0.417 **
	MR
	0.006

	Number of Computer Technicians
	-0.070 ns
	N
	0.659

	Number of licensed Software
	-0.101 ns
	N
	0.540

	Number of Learning Management System
	-0.362 *
	L
	0.019

	Number of Information System
	-0.311 *
	L
	0.045



On the other hand, the SUCs profile in terms of the number of learning management systems and the number of an information system, which was interpreted as significant but with a description of “low relationship”. This means that the relationship between the level of digital literacy awareness and the SUCs profile in terms of the number of learning management systems and the number of information systems was not linear. This implies that the SUCs profile in terms of the number of learning management systems and the number of information systems did not directly affect the level of digital literacy awareness of Mathematics teachers. It further implies that there could be other factors affecting the relationship between the variables associated.

Table 7 further revealed that there was no significant relationship between the digital literacy of mathematics teachers in terms of digital literacy awareness and the profile of SUCS in terms of number of e-learning resources, the network used in the campus, bandwidth, number of functional computer units in the faculty room, number of functional computer units in the computer laboratories, number of computer technicians, and number of licensed software. This

implies that the profile of SUCS in terms of number of e-learning resources, the network used in the campus, bandwidth, number of functional computer units in the faculty room, number of functional computer units in the computer laboratories, number of computer technicians, and number of licensed software has nothing to do with the level of digital literacy awareness of mathematics teachers.

5. Conclusion and Recommendation
The main objective of the study is to determine the status of digital literacy of mathematics teachers in State Universities and Colleges (SUCs) in Region VIII. The present study focuses only on digital tool usage and digital literacy awareness.

Findings revealed that SUCs had limited digital resources in terms of the number of e-learning resources, network providers, bandwidth, computer units at their faculty rooms, computer units at their computer laboratory, computer laboratories, computer technicians, licensed software, learning management systems, and the number of information systems. Mathematics teachers sometimes would use digital tools like software, social media, and mathematics apps in teaching. They, too, were much aware of their digital literacy skills in terms of understanding digital practices, finding information, using information, and digital rights and responsibility, and skills on creating information and barriers in utilizing digital technologies. However, respondents had a varying assessment of the overall status of the digital literacy of mathematics teachers. In terms of digital tools usage and level of digital literacy awareness as well. Meanwhile, SUCs profile in terms of the number of learning management systems, and the number of information systems had influenced the digital literacy of mathematics teachers in terms of digital tools usage. Moreover, the number of computer laboratories had something to do with the level of digital literacy awareness of the mathematics teachers.
SUCs in Region VIII had inadequate digital tools and technologies. Most likely, they give less importance to the e-learning resources for education to be facilitated and used by teachers and students. Moreover, mathematics would resort to providing and using personal gadgets in preparing reports and other instructional materials. However, the inadequacy of the number of computer units or computer laboratories could make a difference when these are easily reached or handled.

Mathematics teachers would only use digital tools like software, social media, and mathematics apps in teaching mathematics because these are the most available gadget in their respective schools. The mathematics teachers may not have a complete grasp of the importance of these digital tools aside from the limited or inadequacy of the tools. Mathematics teachers are not aware of some of the mathematics applications that could be used in teaching mathematics due to their limited knowledge. This implies that the more the mathematics teachers understand their use and advantage, the more that they would want to acquire and use them.

However, SUCs profile in terms of the number of learning management systems and the number of information systems had affected the usage of the digital tools of the mathematics teachers. It implies further that the higher the number of learning management systems and the number of information systems the higher the awareness on the level of digital literacy, which could help mathematics teachers in their digital tools utilization. On the other hand, the number of functional computer units in the faculty room and the number of computer laboratories could affect in a way the status of digital literacy of the mathematics teachers. There could other factors, which could influence the digital literacy of the matheSmatic teachers.	Comment by mohd abad: check the spelling

SUCs could exert all efforts to determine ways on how to solve these barriers to utilize this digital technology in the classroom. It is recommended that SUCs may provide adequate computer units in the faculty room and more computer laboratories for teachers and students. Regular classroom observations and supervisions may be conducted to monitor the performance of the teachers and students, to make sure that the teacher embracing modern technology, and for the supervisors to be aware of barriers that existed during technology integration. Finally, a replication study may be conducted using the same variables but among the secondary mathematics teachers in the region with the inclusion of the impact of digital tools in the achievement of the students in mathematics.
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