
 
 

1 
 

) 

 

Journal of Teacher Perspective, Volume 18 No. 1, November, 2023: ISSN 2006-0173 

 

 

THE IMPACT OF DIGITAL TECHNOLOGY ON STUDENTS' ACADEMIC 

PERFORMANCE IN MATHEMATICS: A COMPARATIVE STUDY OF 

SMARTPHONE AND WEBSITE ASSESSMENT 

 

By 

 

 

Dr.Felicia.O. King-Agboto 

Department of Statistics, 

Captain Elechi Amadi Polytechnic, 

Rumuola, PortHarcourt 

 

 

 

 

Abstract 

This research focused on the effect of digital technology in assessing students’ 

academic performance in mathematics. Two research questions and two 

hypotheses directed the focus of the study. The study adopted a quasi 

experimental design, specifically, the pre-test post-test design. The population 

was made up of 2,090 mathematics students in SS2 in three secondary schools 

in Obio/Akpor in Rivers State. Two secondary schools were selected using 

purposive sampling technique and two intact classes of 110 students were 

used as sample. The data for the study were collected using researchers 

constructed Mathematics Assessment Test (MAT) and a reliability coefficient 

of 0.98 were obtained using KuderRicharson (K-R20) method of reliability. 

Descriptive statistics of mean and standard deviation were used to answer 

research questions and inferential statistics of t-test were employed for testing 

the hypothesis at the 0.05 level of significance. Findings from the study 

revealed that there was a significant difference in the mean academic 

performance scores of students that received Smartphone compared to those 

that received website. Similarly, there is no significant gender difference in the 

academic performance scores of students that received Smartphone (24.89, 

p>0.05).The study recommended Workshops, seminars should be organized 

for teachers and students until everyone has mastered how to apply it in 

mathematics. 
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Introduction 

Assessment plays a significant role in education, and mathematics education is no 

exclusion to this. Student assessment can take a variety of forms and can be either summative 

or formative ( EACEA/Eurydice, 2011 &Wiliam, 2011). In summative assessment, the goal 

is to evaluate student learning, skill acquisition, and achievement at the end of instruction and 

often serves as a gateway to successive levels. Formative assessment concerns ―the process 

used by teachers and students to recognize and respond to student learning in order to 

enhance that learning during the learning‖ (Bell & Cowie, 2001). 

Traditionally, assessment in mathematics, and summative assessment in particular, 

has been constrained to pen-and-paper tasks. All students complete the same tasks at the 

same time. Student work is usually graded by a human assessor, in many cases the student’s 

mathematics teacher. Grading often makes use of partial credit: if a student makes a mistake 

in one out of a series of steps or manipulations, the assessor can decide to assign a part of the 

full credit available for the assignment as a whole. Digital assessment provides new 

opportunities for summative and formative assessment of mathematics and questions the 

traditional assessment standard. The change of medium from offline to online may have an 

impact on the nature of tasks, on the grading, and even on the type of abilities and skills 

assessed. A natural question, therefore, is how digital testing—in many cases delivered and 

administered online—affects the type of skills assessed, the goals of the assessment, the 

tasks, and the validity and the reliability of the assessment. 

Stacey and Wiliam (2013) differentiate two types of technology-rich assessment, 

which we call assessment with technology and assessment through technology. Assessment 

with technology can be a traditional written test, during which students may use technology 

such as (graphing or CAS) calculators. Such a model is used in final national examinations in 

many countries (Brown, 2010). We speak of assessment through technology when 

technological means are used to deliver and administer assessment. Stacey and Wiliam 

(2013) make explicit the ways in which technology is influencing the assessment: The 

teacher may outsource selecting and presenting tasks, as technology allows automated 

generation of similar tasks or may enable new types of tasks such as drag-and-drop items or 

dynamic situations to be analyzed. These new opportunities provided by technology have the 

power of questioning the traditional assessment paradigm, as tests can be more easily 

individualized to address a wide range of competencies to meet individual needs. Also, 

technology can impact the way students operate and reason when working on tasks, for 

example while using CAS to solve equations or while exploring a dynamic construction with 

a geometry package to develop a conjecture that may be proved. Relieving students from 

computation and drawing affects the type of skills assessed, the goals of the assessment, the 

tasks, and the validity and the reliability of the assessment. Students’ mathematical literacy 

abilities can be assessed more easily, as well as their conceptual understanding, strategies, 

and modelling and problem-solving skills (Stacey & Wiliam, 2013). 

Mathematics is a branch of science that deals with the logic of shape quantity and 

arrangement. Mathematics seeks and uses pattern to formulate new conjectures, which 

resolve the truth or falsity of conjectures by mathematical proof. Mathematics is a core 

subject in the school curriculum; compulsory at both primary and secondary school levels in 

Nigeria. It is also used as a basic entry requirement into most of the professional courses 

offered at degree level such as commerce, economics, actuarial science, engineering, 
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medicine, pharmacy and architecture as prescribed by JAMB and Universities in Nigeria. 

(Dadughun,Sunday &HashimuBulus,2022) 

 

Academic performance  

Is the measurement of student achievement across diverse academic subjects. 

Teachers and education officials typically assess achievement using classroom performance, 

graduation rates, and results from standardized tests (Ballotpedia,2023) 

Academic performance/ achievement is the extent to which a student, teacher, or institution 

has attained their short or long-term educational goals and is measured either by continuous 

assessment or cumulative grade point average (CGPA) Tadese,Yeshaneh, & Mulu (2022)  

The term ―Digital technology‖ is a pretty broad term, and considering nearly 

everything today relies on computers in one way or another it covers a lot of things. It is 

likely that you are relying on digital tech from the moment you wake to the moment you 

sleep, and even whilst you sleep, too. On this site you will find lots of examples of 

technology, all of which fall into the digital tech category, one way or another. Anand (2022) 

defines digital technology as 

 All electronic instruments, automated systems, technical equipment, and resources 

that produce, process or store information are included in the definition of digital technology. 

The distinction between analog and digital technology is that in analog tech, data is 

transformed into various amplitude electric rhythms, whereas in digital technology, data is 

translated into the binary system, i.e. zero or one, with each bit representing two amplitudes. 

The definition of digital technology refers to digital devices, systems, and resources 

that help create, store, and manage data. Digital technology means electronic tools, devices, 

systems, and resources organizations utilize as they process or store data and complete many 

other functions, increasing employee productivity and efficiency. Examples include digital 

cameras, personal computers, and all devices that utilize increasingly fast data transmission 

speeds and that store or process data using digital signals. One example of technologies 

businesses use to utilize tools is cloud platforms, such as Microsoft 365 or Google Docs, that 

users can utilize on mobile phones. The reason for using digital technology is that it speeds 

up processes, allowing staff to focus on higher-level functions that technology cannot handle. 

Digital Adoption Team (2023) 

Law insider(2023) opines that Digital Technology means all forms of digital 

technology, including Data, hardware, the School District’s network and all components of 

the School District’s network; and Digital Services of any nature and kind, that is based on 

digital technology and that is: • Owned, leased or licensed to the School District; • That is 

accessed by or though Digital Technology that is owned, leased or licensed to the School 

District, and that is supplied by the School District to students, employees or volunteers. 

―Digital Technology‖ includes Computers; Data; networks; the Internet; cell phones; 

modems; voicemail; e-mail; collaboration tools; chat-rooms; instant messaging; user groups; 

and such similar technology. Lawinsider (2023)Digital Technology means all forms of 

digital technology, Including Data, software, hardware, the Intermediate Unit’s network and 

all components of the Intermediate Unit’s network; and digital services of any nature and 

kind, that is based on digital technology and that is (a) owned, leased or licensed to the 

Intermediate Unit; or (b) that is accessed by or though Digital Technology that is owned, 

leased or licensed to the Intermediate Unit and that is supplied by the Intermediate Unit to 
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students, employees or volunteers. ―Digital Technology‖ Includes Computers; Data, servers; 

networks; the Internet; cell phones; beepers; PDA’S; modems; voicemail; e-mail; chat-rooms; 

instant messaging; user groups; and such similar technologies. Digital technology enables 

immense amounts of information to be compressed on small storage devices that can 

be easily preserved and transported.  

 

Websites 

Collins (2023) website is a set of data and information about a particular subject which 

is available on the internet. It is a location on the World Wide Web consisting of one or 

more web pages accessible at a particular address. It is also a connecting group of pages 

on the World Wide Web regarded as a particular entity usually maintained by one 

person or organization and devoted to one single topic or numerous closely related 

topics. Websites are one of the most popular methods for individuals to access the web, 

which is a result of several pieces of digital technology. Websites provide us with a wealth of 

information and have grown increasingly interactive for example; you may not only view 

what's playing at your local movie theatre but also purchase tickets. Internet itself is the 

function of multiple pieces of digital technology, and websites are one of the most common 

ways that people access it. Websites give us all sorts of information and have become 

increasingly interactive—for example, not only can you see what's on at your local cinema, 

but you can buy your tickets, too.  Goodman (2023). 

Godaddy (2022) defined website as a collection of web pages that are grouped together and 

usually connected in various ways.  There are at least 8 clearly distinguishable types of 

websites: 

1. E-Commerce websites: Online stores or e-commerce sites are at their climax of today and 

they clearly fall under the dynamic website umbrella. Thus, these sites are made up of 

numerous web pages where companies show their products and users can place orders online 

(through the ―virtual shopping cart‖), complete the transaction and apply different payment 

methods (credit card, bank transfer or online wallets such as PayPal). It is also recommended 

that they include a customer service page. 

 2. Landing page or single page site: these sites give attention to all their information on a 

single web page, in which the client accesses the content as they scroll down with the 

mouse. Their design is optimized to meet a specific purpose, making them very effective and 

inexpensive when it comes to launching special products or services. 

3. Corporate websites: the major purpose of these sites is to host the basic information of an 

organization or business. Its design is simple and clean, so it usually does not contain too 

many pages (the basic ones: home, about, location, services and contact). They can be 

classified as static websites. 

4. Brand websites or brand sites: are used by mass consumer brands to support their corporate 

image. On its pages, content dedicated to building customer loyalty and bringing them nearer 

to the company’s philosophy is published. They hardly ever have a ―shopping cart.‖ 

5. Blogs: these sites are used to publish articles or posts chronologically, with topics ranging 

from life stories to news, through thoughtful essays, tutorials or lists of realistic advice. Its 

updating – as well as the feedback from users – must be constant. Most definitely dynamic 

websites 
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6. Websites for professional services: They seek to promote users to purchase products or 

services, but without being strictly an e-commerce. Professionals from diverse areas, 

suppliers and service companies are its main owners, since their sales process works best 

through a quote or an appointment in person. 

7. Forums, communities and social networks: these sites bring together users with related 

interests to communicate with each other, either through timelines , chats or specialized 

forums. Facebook, Instagram, Twitter, Snapchat or Reddit are some representative examples 

of social networking sites. 

8. Wikis: They are collaborative digital encyclopedias in which a community of authors is 

responsible for uploading and correcting the information. The most prominent website in this 

format is Wikipedia. 

9. News websites: Given that customers and readers read online, newspapers had to 

acclimatize to the change. Magazines and newspapers have news sites with subscriptions fees 

since most of them do not print papers anymore. 

Smartphones 

Smartphones are the main reason why Digital technology has grown at such a pace. Mobile 

phones changed the way people communicated, both verbally and through texting. We now 

have smartphones, which have cameras, calculators, and mapping capabilities, among other 

digital technologies. Consumer selections are becoming even more diverse as a result of 

mobile apps. Goodman (2023) says introduction of mobile phones revolutionized 

communications, both through voice and texting. Now we have Smartphone, which 

incorporate many other types of digital technology such as cameras, calculators, and 

mapping. Phone apps are expanding consumer options even more. 

Goodman (2023) listed 20 Digital Technology Examples such as: 

1. websites 

2.Buying and Selling Online 

3.Smartphones 

4.Digital Televisions 

5.Video Streaming 

6.eBooks 

7.Digital Music 

8.Geolocation 

9.Blogs  

10. Social Media 

11.Computers 

12.Printers 

13.Self-Scan Machines 

14.ATMs 

15.Digital Cameras 

16.Cars and Other Vehicles 

17.Clocks 

18.Robotics 

19.Drones and Guided Missiles 

20.Banking and Finances 
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Research Questions 

1. What is the level of effect of Smartphone compared with website on assessing students’ 

academic performance in mathematics?  

2. What is the difference between the academic performance of male and female students that 

received Smartphone? 

Hypotheses 

1. There is no significant difference between academic performance of mathematics students 

that was assessed using Smartphone and those that received website. 

2. There is no significant difference between the effects of male and female students’ that 

received Smartphone. 

 

Methodology 

The study adopted a quasi experimental design, specifically, the pre-test post-test 

design. The population was made up of 2,090 mathematics students in SS2 in three secondary 

schools in Obio/Akpor in Rivers State. Two research questions and two hypotheses directed 

the focus of the study. Two secondary schools were selected using purposive sampling 

technique and two intact classes of 110 students were used as sample. The data for the study 

were collected using researchers constructed Mathematics Assessment Test (MAT) and a 

reliability coefficient of 0.98 were obtained using KuderRicharson (K-R20) method of 

reliability. Descriptive statistics of mean and standard deviation were used to answer research 

questions and inferential statistics of t-test were employed for testing the hypothesis at the 

0.05 level of significance. 

 

Results 

Table 1: Showing posttest mean scores of the Smartphone and website groups. 

 N MEAN S.D MEAN DIFFERENCE 

Smartphone 55 23.38 3.58 14.55 

Website 55 8.84 2.45 14.55 

 

Table I above shows that means scores of the student that received Smartphone was (23.38) 

with standard deviation (3.58) while website mean score was (8.84) with standard deviation 

(2.45). Therefore the result shows Smartphone had positive affection on the academic 

performance than website because they perform higher in their post-test. 

 

Table 2: Post test mean scores of male and female students that received Smartphone 

GENDER N MEAN S.D MEAN DIFFERENCE 

Male 32 23.66 4.10 .65625 

Female 23 23.00 2.73 .65625 

 

Table 2 shows that the mean-score of the male students (23.66) and the female (23.00). Thus 

the Smartphone affects the male students positively than their female counterpart because the 

male performance was higher than that of the female. 
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Hypothesis 1 

Table 3: T-Test analysis of the post-test mean score of the Smartphone and website groups. 

GROUP N SUM MEAN S.D DF T-

CAL 

T-

CRITICAL 

RESULT 

Smartphone 55 1288 23.38 3.58 108 24.89 1.98 Significant 

Websites 55 486 8.84 2.45     

 

Table 3 shows that there was significant difference between the post test mean scores of the 

Smartphone and websites groups.  A t-test statistics was used to determine if the mean 

difference was significant and it shows that the calculated t-value (24.89) was greater than the 

critical value (1.98) at 0.05. This means that we reject the null hypothesis and accept that 

participants that received Smartphone preformed better than those that received websites. 

 

Hypothesis 2: 

Table 4: Male and Female students’ academic performance when that received Smartphone. 

GROUP N SUM MEAN S.D DF T-

CAL 

T-

CRITICAL 

RESULT 

Male 32 759 23.66 4.10 53 0.67 2.004 Not 

Significant 

Female 23 529 23.00 2.73     

 

Table 4 shows no significant difference between the posttest mean scores of male and female 

participants in the experimental group (Smartphone) at 0.05 level of significance |(t-cal=0.67, 

df = 53, p>0.05). Therefore the null hypothesis of no difference was accepted. The 

performance of male and female that received Smartphone was enhanced. 

 

Discussion of Findings   

The findings of the study revealed that the mean score of the students that was 

assessed with Smartphone is appreciably higher compared with the mean score of website on 

assessing students’ academic performance in mathematics. The statistical test carried out 

shows the mean performance scores of students that was assessed using Smartphone in the 

pos –treatment tests differ significantly. This high mean performance score of the students 

that received smartphone indicates that Smartphone had a positive effect on academic 

performance. The result is in support with Lenovo (2023) who says that Smartphone keeps 

users connected through messaging services, email, video calls and social networking apps, 

in addition to standard text messaging and phone calls. 

    The results also revealed that female and male students exposed to smartphone have mean 

performance score slightly higher than that of their counterparts exposed to website. 

However, for the students exposed to website the males have mean performance scores 

slightly higher than that of the females. The statistical test carried out revealed that the mean 

performance scores of male and female students exposed to Smartphone and website do not 

differ significantly. This result shows that the differences observed among the students in 

terms of gender are not significant. Hence, the performance of students exposed to 

Smartphone did not differ significantly. The finding is in agreement with the results of  
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Goodman (2023) who found no significant difference in the performance of male and female 

students assessed in mathematics. The result of the statistical test revealed that gender of the 

students did not significantly influence the extent they benefitted from the Smartphone.  

 

Conclusion  

The result shows that even though website is effective in assessing students’ academic 

performance, Smartphone is more effective. The importance of digital technology (ICT) 

cannot be overemphasized. Based on the results of research, the following conclusions are 

made: Smartphone was significantly better than website in assessing students’ academic 

performance in mathematics. 

 

Recommendations 

Based on the findings of this study, the following recommendations were 

made: 

 1. Regular orientation should be given to students on the effective use of 

     Digital  technology. 

 2. Workshops, seminars should be organized for teachers and students 

     until everyone has mastered how to apply it in mathematics. 

3. Government should recruit qualified mathematics teachers who are skilled in using 

    Smartphone 
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