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Abstract

Electronic learning is one of the trending techrgis used all over the world
both in mathematics and educational reforms. Thesknologies are indeed
changing the ways instructions are being deliveredllany scholars have
delved into examining issues of delivering onlioerses. Though, few had
tried to provide an overview on issues in onlinarses, but not much has
been done in the area of usage of e-tools in higiclool mathematics. The
trust of this study therefore is to explore the ggimg issues in the use of e-
learning technologies in teaching mathematical @pis in higher
institutions. Roles and implications of utilizatioh e-learning technologies in
teaching mathematics were also discussed and whaysnwediation of these
issues were as well proffered. Three major categgorof issues were
identified: issues related to e-learners, instrusto and curriculum
development. Learners’ issues included learnersitugtes, technophobia,
expectations and participation. Instructors’ issuesluded mastery, training
and teaching styles. Curriculum issues included ithie of instructors in
curriculum development, integration of multimedia durriculum, role of
instructional strategies in curriculum developmento address these
challenges, higher education institutions need tovjgle amongst others
professional development for instructors and tecahsupport for curriculum
development. Also, there is need to design nevareitey methodologies
according to learners' interest and preference

Keywords: Challenges, Utilisation, E-learning, Technology émstitutions.

Electronic learning (e-learning) in recent timesbiscoming increasingly a
popular and appreciated method of instruction @eilng in all levels of teaching and
learning and higher institutions in particular. 38 indeed changing the ways in which
higher education is delivered and will be very paosant in the future of higher
education in Nigeria (Allen & Seaman, 2014). Theeiast on this, popularity and
acceptance of e-learning could be attributed tdflthebility and ease of access of the
internet. Konetes, (2011) agreed that it is nopssing the amount of attention e-
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learning has received in recent times given theodppities it provides for students

and institutions. This trending technology is usetdhin mathematics teaching,

educational reforms and across other disciplinesi®@as of study. Higher institutions,

departments and faculties have been leveragingodmlpy capabilities by creating new

engaging curricula that promote conceptual undeditg instead of procedural

knowledge (Amy , Matthew, Devin & Christian, 201@6hdividualized learning instead

of traditional face to face interaction. E-learnitgchnologies and internet have
changed people’s lives on different scales inclgdéaching and learning. Its boom has
opened the door to largely assessed knowledge, duglity education and training

(Pecker, 2015). Many studies have been conducteramine the various aspects of e-
learning. Some of such studies have identified soritieal issues affecting the quality

of electronic learning to include communicationcheology, time management

pedagogy and assessment (Nwabufo, et al , 201&r©|2013; Pecker, 2015; Amy et
al, 2016)

In mathematics, the use of these e-learning teolgied has not been easy as it
was confronted with lots of issues/challenges mapdrom learner issues, instructor
and curricula issues. Saxena, (2017) further ifledt8 main challenges of e-learning
mostly in developing countries as
- Internet connectivity which directly or indirecthffect both the learner and the
instructor.

- Availability of locally developed content and ordicurriculum and
- Professional development.

Mathematical e-learning refers to the use of ma#imal software and the
internet to deliver and facilitate instruction othematics courses (Amy et al, 2016).
This in other words refers to utilizing electrortechnology to access mathematics
curriculum outside the traditional classroom. Redears have found that the move
from traditional paper-based mathematical notationsn-screen notations can have a
dramatic effect and allow for dynamic linked natas with several advantages.

It is therefore essential that teachers and stsdeave regular access to
technologies that support and advance mathematcede making, reasoning problem
solving and communication. These technologies halpdents in exploring and
identifying mathematical concepts and relationsa lhalanced mathematics program,
the strategic use of e-learning technologies sthemy mathematics teaching and
learning. (Dick & Hoilebrands, 2011).

Roles of E-learning Technology in Teaching and Leaing Mathematics

The parts online technologies play in teaching laadhing in all discipline are
guite enormous and mathematics education is naxaaption. In the present times,
using e-learning technologies in teaching mathermationcepts has competitive
advantage over the traditional method. These tdogies support students in
exploring and identifying mathematical concepts agldtions at their own time and
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pace. Students prefer to access on line mategaisuse they take as many or as few as
they wish. This in other words promotes learningnathematical procedures and skills
and development of advanced mathematical profi@snsuch as problem solving,
reasoning, and justifying (Gadanidis & Geiger, 20Blearning technologies increase
students' access to information, ideas, and irtierecthat can support and enhance
sense making, which is central to the process kihgaownership of knowledge
(NCMT, 2015). This accessibility enables studemishtered learning approach and
support advanced proficiency in problem solving amésoning. In a balanced
mathematics program, the strategic use of techgatvgngthens mathematics teaching
and learning (Dick &Hollebrands, 2011).

The National Council of Mathematics Teachers (20kba position statement
released, declared that it is essential that teadsd students have regular access to
technologies that support and advance mathematcee making, reasoning, problem
solving, and communication. Effective teachersroje the potential of technology to
develop students' understanding, stimulate thé@rést, and increase their proficiency
in mathematics. When teachers use technology gicatly, they can provide greater
access to mathematics for all students. In techyyelmplemented classes, interactive
students’ involvement in the learning process ®died; learning becomes more fun
and more attractive for students. Moreover, newddiein Mathematics such as
Operation Research, Control theory, Signal Prongsasnd cryptography which are all
higher education mathematics have been generatieth whed to use e-technologies to
reduce the effort devoted to tedious computationsiacrease students’ focus on more
important mathematics and thinking in ways thatgaenane, not extraneous.

Researchers have identified some of the rolestexdogies play in teaching
of mathematics and opined that the use of e-tedggofocuses students’ thinking
makes ideas tangible and, helps change scenaiid,upon students’ prior knowledge
and skills, emphasizes the connections among matieah concepts, connects
abstractions to real-world settings and equipsesttedwith skills essential for work and
life in a 21st century global society (Daniel,208@&jlawudeen, 2010; Akanmu, 2016).

Use of E-Learning Technologies in Teaching Mathemits

The use of e-learning technologies in teaching leadning of mathematics
concepts has been dated back to 1980s when thetanpe became more and more
(Olalere, 2013). Olalere, further opined that cotapliteracy is an important part of a
student’s education. Integrating e-technology safeninto a course curriculum when
appropriate is proving to be valuable for enhancargl extending the learning
experience for faculty/school and students. The prdarized nature of the global
world has led to the intensification of the usecomputer in teaching many of the
topics in Mathematics. Hence, a lot of computetiséad instructional materials are
recommended for the teaching and learning of vartopics (FME, 2007). Evidently,
therefore many benefits are associated with thess of e-technologies.
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" Enhancing classroom lesson

" Teachers are able to demonstrate new lesson asehpmeew material

" Allow student to maintain a running dialogue suchjaurnals, ideas, and
thoughts

" Carryout assignments on their own and create oppitids for immediate

feedback

" Give room for reflection, collaborative and interae studies

" Motivate students by making mathematics classesahstract but more fun

and individualized for students. More so, apprdpriase of e-learning tools allow
learners to have freedom of choice, to decide tbein pace and path, enhance
different intelligence and learning styles. Theaa as well promote acquisition of*21
century skills as creativity, critical thinking apdoblem solving skills. On the part of
the teachers, it gives them the opportunity torleand use current innovations in
teaching that may be utilized to strengthen thigiss self-esteem, make content more
colorful and purposeful. As well, such instructiem characterized by collaborative
learning, multidisciplinary problem solving and proting critical thinking (NCF,
2005). Such e-learning tools depending on the lechbol board and availability of
fund include — white boards, Digital videos and gamGraphic calculator, Dynamic
graphing tools (Geogebra), Microsoft excel/spreadshAuto shape, Mat lab and so
on.

Challenges Facing Utilization of E-learning Technalgies

E-learning in Nigerian tertiary institutions islisa dream because of poor ICT
infrastructure and other socio-economic reasonse fuvery high primary cost of
infrastructural development and to increase puiitess to internet and other ICTs, the
developing countries are still far behind from mejtbenefit from the e-learning
(Nwabufo, Umorué& Olukotun ,2012).

Challenges of E-learning Technologies in Nigerian tiversities

Utilization of e-learning technologies in the teiachand learning of mathematics is
faced with a lot of challenges in Nigerian highestitutions. Researchers (Allen &
Seaman 2003; Ostund, 2005; Pal, 2006; Kizito&Bij2006; Olutola&Olatoye, 2015,)
have tried to identify some of these challenges.th® purpose of this study, these can
be classified into learner challenges, instruchat eurricula.

Learner Challenges

In many e-learning projects, students face sorabertges as

- Attitude of Students: E-learning technologies give room to independesitning and
most students are reluctant to take responsibibty their own learning, but they
preferred to be spoon-fed at all times or levepi@vious knowledge acquired can act
as a clog. The use of e-learning technologies regusers’ touch and feel in their e-
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learning platform, so learners with meager or nowedge at all might not show
enough interest.

- Inequality of access to the technology itself by lathe students The cost of a
personal computer (PC) and Laptop are still veghhin Nigeria considering the
income level of an average worker in the countgw students that are privileged to
have a PC/Laptop are not connected to the intaséhis does attract extra cost which
they cannot afford (Salawudeen, 2010). More soctists of accessing some of the e-
learning tools/packages are also very high andtdsé of accessing internet is as well
very high in Nigeria. Most Students make use of @yBafé who charges between
#100.00 and #150.00 per hour despite their posticgsr and slow rate of their server
hence some students are challenged in getting them.

- Technophobia Most of the students have no adequate computecagion
background, hence they are afraid of operating anmanipulating these electronic
tools. This phobia could be observed even frompthiat of entrance as some go to the
extent of hiring expert at a cost to fill their adsion, registration and other documents
meant for them to fill online. However, the veryfesho have access to the computer
do not know how to use or maximize its usdfpny students lack confidence and
experience with computers, lack skills in commambed applications such as Microsoft
Word, Excel and Power Point (Judith, 2004)

- Availability of e-tools and soft wares It is very expensive to get some of the e-
learning tools and softwares because they areenaloped locally, they are developed
in Europe and other developed countries to suit then system and make their own
living. The cost, use and even the interpretatimmes of the tools and software put off
some of the students who showed interest.

- Learners’ expectations: Learners’ expectations can interfere with effesiivuseof
electronic learning technologies. Some learners nmybe patient enough in handling
tools or have inappropriate expectations such agag instant feedback on their
online comments and assignments. Some may not staddrthe instructions or tool
manuals clearly. Instructors are suggested to nizeitihese inappropriate expectations
by clearly communicating their course contents gndles at the beginning of the
course to reduce consequences h#Ed perception during their studies. Time
management, skills and self - motivation also mrfice students’ performance and use
of e-learning technologies

Instructor/Teacher challenges

Technology can provide a powerful teaching andnieartool but cannot drive reform
on its own. To be widely adopted, technology mustplart of a comprehensive and
systematic effort to change education.
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Lack of both technical and social skills requiremt the usage of e-learning tools
contributes to failure of e-learning projectéldeller &Reitzes, 2011)Teachers are
faced with the following challenges;

Lack of knowledge of Information and Communicatidechnology(ICT),Lack of
mastery, cost of software, lack of professionahirg.

- Lack of Knowledge of Information and Communication Technology (ICT)

The major handicap for the use of e-learning tdalsscience and mathematics
education is lack of knowledge of Information andn@nunication Technology(ICT).
Hassana & Woodcock(2010) found out that one ofdbmonest weaknesses as of
effective use of e-learning tools in schools ischeas’ lack of knowledge of ICT. In
their comparative study of schools, it was disceuddhat teachers who have little or no
knowledge of ICT find it difficult to use the e-l@@ng packages, not to talk of
producing one.

- Lack of mastery. Most teachers lack confidence in technology as alinastery of
technology skills. According to a National Centog Education Statistics study, only
23 per cent of teachers’ surveyed feel prepareihtiegrate technology into their
instruction. Those who use technology do so prilpad present information rather
than to provide hands-on learning for students. &are unclear about policies
governing the use of technology. Others are uncaatite with investing instructional
time to deal with possible equipment failures omsinternet access.

- Software: Software enables educators to design and deVed#oping content. These
softwares are costly and not available for useomesof our universities to facilitate e-
learning programme. Thus teachers have limited sscée most of these e-learning
packages.

- Training: The most commonly cited reason for lack of propese and
implementation of e-learning tools in the classrodsn inadequate professional
development and training. If teachers are not pledi effective professional
development on new technologies, they will not lapable of using it to its full
potential (Amy, et al,2016). The National Educatidssociation, (2008) includes
expanding professional development in technology @aw of their policy
recommendations. According to the NEA results, tees today report increasing
confidence using classroom technology, operatirfigyvaoe, and searching the internet,
but given that technology is constantly changitigs imore important than ever that
teachers stay up-to-date with their technologicapeetise((Ertmer, Ottenbreit-
Leftwich, Sadik, Sendurur, &Sendurur, 20120 combination of connectivity,
equipment and software will achieve anything if plecare not trained to use them
(Daniel, 2009). Some lecturers and students ar&gaioed to make use of some of the e-
learning equipment. This affects e-learning progre® in our universitiesThese
teachers are necessarily required to integrateteelmologies into their classrooms, yet are
unprepared or unable to understand new technalaljies often, when schools mandate the
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use of a specific technology, teachers are leftonitthe tools (and often skills) to effectively
integrate the new capabilities into their teachingthods. The results are that the new
investments are underutilized, not used at allsed in a way that mimics an old process rather
than innovating new processes that may be morgieggar students (Nagel, 2013).

Curriculum challenges

- Lack of pedagogy in their curriculum

Most of the students admitted have no informatiechnology/computer education
knowledge because it was not entrenched in thacaolum at their elementary and
secondary education level. Not until recently whesmputer education is being
introduced at elementary level and it is not yebepulsory subject at the secondary
level of our education.

Also some e-learning studies conducted in devetppauntries show lack of vision and
framework in

implementing e-learning lead to failure of thesdearning projects (Pal, 2006,
Kizito&Bijan, 2006). Some more curriculum issueattheed prompt attention include -
the role of instructors in curriculum developmeittegration of multimedia in
curriculum, role of instructional strategies incmlum development, to mention but a
few.

In summary, some of the challenges of e-learnindigerian Universities are:-

i.Phobia and lack of mastery of required skills

ii.Inadequate e-learning experts or manpower ia tvath the staff and the students,
iii.Internet facilities adopted in most universgtiare not functioning very well,
iv.Hardwares used for e-learning classes are casillysome universities, teachers and
studentscannot afford it,

v.Inadequate supply of electricity to e-learninghtees for effective teaching and
learning,

vi.Inadequate funding of the universities to buganing technologies and
vii.Inadequate laptops or computers for both theetts and staffs.

Way Forward

The use of e-learning technologies in Nigeria'sidey institutions should be
embraced and fully implemented since the learnpg@ach is a common phenomenon
globally. Nigeria’s tertiary institutions, parti@arly where students with learning
difficulties and those who require special educaticneeds were included in regular
program should be well equipped with necessarytreleic equipment and materials.If
close scrutiny is carried out, it would be disc@gethat much is still needed to be done
to ensure that advantage of e-learning technolsggptimally exploited (Kidwell,
Ackerberg& Robert, 2008).
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Hence, in order to tackle and avert these chalgndglee tertiary institution
administration in conjunction with the governmehbugld put in place modalities to
enable undergraduate students acquire their pdrsomgputers.

- The tertiary institution administration should dist the idea of providing for
e-learning alone. They should go into public andgte partnership such as the one
existing with AFRIHUBS, should expand to includedNbecause of their success story
recorded in providing e-technology. By bringing private sectors, the tertiary
institutions can meet their e-learning objectivtespugh the provision of cost-effective
means of increasing access equity, and qualitpih formal and vocational education.
- The Nigeria tertiary institutions should putptace an effective ICT board that will
oversee the implementation of e-learning and tatdiincreased access to capital

- The tertiary institutions administration throutteir liaison offices should liaise with
multinational agencies such as the USAID, to hetwide the Digital OpportunityThe
tertiary institutions should form a consortium targhase bandwidth.

More so, it is extremely important that teachengeha say in what technologies
they will use in their instruction. Teaching is eegly personal experience, and when
educators feel as though they have lost the altditieach in a manner that best suits
them, it can be frustrating and discouraging. Nwlsi educational technology will be
perfect for every teacher, and educators shoul@ ttae ability to select a technology
that they feel most comfortable with. By allowingathers more freedom of choice
they will retain the very important sense of classn control. While the importance of
teacher autonomy in the selection of e- learnimprielogy cannot be understated, it
does introduce the burden of sifting through a vashber of available technologies.
Another solution to encouraging acceptance of ohass technology is a call for better
organization of available technologies. While aidgp internet search will turn up
thousands of results for educational technologystathere are very few places that
effectively organize and evaluate available techgiels. Teachers should be able to
easily find and access rigorously tested techneugiithin a specific learning domain.
Moeller &Reitzes (2011) thereby concluded that ehikchnology can provide a
powerful teaching and learning tool, it cannot drieform on its own. To be widely
adopted, e-learning technologies must be partooingprehensive and systematic effort
to change education.

Conclusion

In general, the use of the e-learning technologies important approach in managing
knowledge and educational needs of higher educatibnt is not without challenges.
Therefore, the success in the utilization of ededy tools in managing knowledge and
educational needs of higher education organizaticasnot be achieved without
identifying the technical, cultural and skills dealges of e-learning. To overcome
these challenges, it is necessary to create temtical infrastructure and standards and
use the experiences of the developed countrieslation to e-learning. Furthermore, it
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is necessary to create a suitable culture, andliéainé teachers and learners by
developing and using the e-learning system.

Recommendations

There is need for precautions in using Technologyeaching and Learning (Fadare,
2012). Students require a strong foundation indssisils. Technology does not replace
the need for all students to learn and master Batbematics skills. All the students
must be able to perform simple calculation easithout the use of calculators or other
electronic tools. The students’ use of e-learninglsg must build on skills and
understandings; it is not a substitute for theme Tise of e-tools can help promote
students’ understanding of mathematical conceptsantifative reasoning, and
achievement when used as a tool for solving probldsesting conjectures, accessing
data, and verifying solutions. Technology makes Hdatatics more accessible and
allows one to solve mathematical problems with dpsed efficiency. The focus must
be on Mathematics content. However, technologicalst cannot be used effectively
without an understanding of Mathematics skills, capts and relationships. As
students learn to use electronic tools, they migst develop the quantitative reasoning
necessary to make full use of those tools. Theytmalso have opportunities to
reinforce their estimation and mental Mathematiifissand the concept of place of
value so that they can quickly check their calcatet for reasonableness and accuracy.
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