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Abstract

Technology has now become integral part of our classrooms worldwide as one of the major means of
delivering content to students. This study was to compare the use of some technology software for
teaching and learning of science in the Colleges of Education in Ghana. It was conducted in six (6)
Colleges of Education in the Central-Western zone. Questionnaire was used to collect data from the
college students. The questionnaire consisted of seven (7) types of technology software which comprised
of web-based software and non web-based software. Respondents responded according to their degree of
acceptance of the use of each software for teaching and learning of science concepts. The findings were
analysed using descriptive statistics. One hundred and twenty (120) teacher trainees were used for the
study. The study showed that Social Media Platforms, E-mail, Google Classroom and WebQuest
technology software were scarcely used for teaching and learning of science in the Colleges of Education
in Ghana. It was however, indicated that Microsoft Excel, Microsoft Word and PowerPoint software were
used often for teaching and learning of science.

Keywords: Technology tool, Non web-based technology, Web-based technology, Google classroom,
WebQuest.

1.0 Introduction

Technological advances provide easier facilitation of and access to information, but technology does not
change the message received by students, or the students’ ability to grasp and retain information (Thurlow et
al., 2004). Therefore, it is imperative students have a positive attitude and a basic understanding about
technology to be successful in their adult lives (Young, 2008). If schools do not change along with society as
far as technology is concerned, they will educate a group of students who do not have the technological
skills to compete and succeed in higher education or in the job market, both nationally and internationally
(Basset, 2005). It is not surprising therefore that most educational institutions all over the world have now
accepted the use of technologies and incorporated them in their schools curriculum. Likewise, teachers who
are implementers of a curriculum have also embraced them and use them in their instructions.

Nowadays, science tutors in the Colleges of Education in Ghana also integrate technology into their
teaching. Yet, trainee students do not show motivation and interest to learn science. This might be as a result
of the type of technology that science tutors in the Colleges of Education use to teach science concepts. In
fact, for teacher trainees to recognise how meaningful and successful technology integration into teaching
and learning is, science tutors in the Colleges of Education must be able to draw distinction among
technology tools, web-based technology software and non-web-based technology software and know when
and how to use each type. Research within technology shows that there has been little or no study on the use
of web-based technology software for teaching and learning. This study therefore seeks to compare the use
of some technology software for teaching and learning of science in the Colleges of Education in Ghana.

2.0 Literature Review

Web-conferencing software provides a virtual meeting space where users login simultaneously and
communicate about a given topic (Laura et al., 2017), and is a type of technology software called web-based
technology software. While each software application is unique, many share similar features such as audio,
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video, or instant messaging options for real-time communication; screen sharing, whiteboards, and digital
pens for presentations and demonstrations; polls and quizzes for gauging comprehension or eliciting
feedback; and breakout rooms for small group work (Bower, 2011; Hudson et al., 2012; Martin et al., 2012,
McBrien et al., 2009). Of the technologies included in this literature review, web-conferencing software
most closely mimics the face-to-face classroom environment, providing a space where instructors and
students can hear and see each other in real-time as typical classroom activities (i.e., delivering lectures,
discussing course content, asking/answering questions) are carried out (Francescucci & Foster, 2013;
Hudson et al., 2012). Studies on web-conferencing software deployed Adobe Connect, Cisco WebEX,
Horizon Wimba, or Blackboard Collaborate and made use of multiple features, such as screen sharing,
instant messaging, polling, and break out rooms. In addition, most of the studies integrated web-
conferencing software into courses on a voluntary basis to supplement traditional instructional methods
(Andrew et al., 2015; Armstrong &Thornton, 2012; Francescucci & Foster, 2013; Hudson et al., 2012;
Martin et al., 2012; Wdowik, 2014). Existing studies on web-conferencing pertain to all three types of
student engagement (Laura et al., 2017).

Studies on web-conferencing and behavioural engagement reveal mixed findings. For example, voluntary
attendance in web-conferencing sessions ranged from 54 to 57% (Andrew et al., 2015; Armstrong &
Thornton, 2012) and, in a comparison between a blended course with regular web-conferencing sessions and
a traditional, face-to-face course, researchers found no significant difference in student attendance in
courses. However, students in the blended course reported higher levels of class participation compared to
students in the face-to-face course (Francescucci & Foster, 2013). These findings suggest while web-
conferencing may not boost attendance, especially if voluntary, it may offer more opportunities for class
participation, perhaps through the use of communication channels typically not available in a traditional,
face-to-face course (e.g., instant messaging, anonymous polling) (Laura et al., 2017). Studies on web-
conferencing and interaction, another behavioural indicator, support this assertion. For example, researchers
found that students use various features of web-conferencing software (e.g., polling, instant message, break-
out rooms) to interact with peers and the instructor by asking questions, expressing opinions and ideas,
sharing resources, and discussing academic content (Andrew et al., 2015; Armstrong & Thornton, 2012;
Hudson et al., 2012; Martin et al., 2012; Wdowik, 2014). Studies on web-conferencing and cognitive
engagement are more conclusive than those for behavioural engagement, although are fewer in number
(Laura et al, 2017). Findings suggest that students who participated in web-conferencing demonstrated
critical reflection and enhanced learning through interactions with others (Armstrong & Thornton, 2012),
higher-order thinking (e.g., problem-solving, synthesis, evaluation) in response to challenging assignments
(Wdowik, 2014), and motivation to learn, particularly when using polling features (Hudson et al., 2012).
There is only one study examining how web-conferencing affects emotional engagement, although it is
positive suggesting that students who participated in web-conferences had higher levels of interest in course
content than those who did not (Francescucci & Foster, 2013). One possible reason for the positive cognitive
and emotional engagement findings may be that web-conferencing software provides many features that
promote active learning (Laura et al., 2017). For example, whiteboards and breakout rooms provide
opportunities for real-time, collaborative problem-solving activities and discussions (Laura et al., 2017).
However, additional studies are needed to isolate and compare specific web-conferencing features to
determine which have the greatest effect on student engagement (Laura et al., 2017).

In order to create a blog, one must compose content for an entry, which may include text, hyperlinks,
graphics, audio, or video, publish the content online using a blogging application, and alert subscribers that
new content is posted. Blogs may be informal and personal in nature or may serve as formal commentary in
a specific genre, such as in politics or education (Coghlan et al, 2007). Fortunately, many blog applications
are free, and many learning management systems (LMSs) offer a blogging feature that is seamlessly
integrated into the online classroom (Laura et al, 2017). The ease of blogging has attracted attention from
educators, who currently use blogs as an instructional tool for the expression of ideas, opinions, and
experiences and for promoting dialogue on a wide range of academic topics (Garrity et al, 2014;
Wang, 2008). Studies on blogs show consistently positive findings for many of the behavioural and
emotional engagement indicators. For example, students reported that blogs promoted interaction with
others, through greater communication and information sharing with peers (Chu et al, 2012; Ivala &
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Gachago, 2012; Mansouri & Piki, 2016), and analyses of blog posts show evidence of students elaborating
on one another’s ideas and sharing experiences and conceptions of course content (Sharma & Tietjen, 2016).
Blogs also contribute to emotional engagement by providing students with opportunities to express their
feelings about learning and by encouraging positive attitudes about learning (Dos & Demir, 2013; Chu et
al., 2012; Yang & Chang, 2012). For example, Dos and Demir (2013) found that students expressed
prejudices and fears about specific course topics in their blog posts. In addition, Yang and Chang (2012)
found that interactive blogging, where comment features were enabled, lead to more positive attitudes about
course content and peers compared to solitary blogging, where comment features were disabled(Laura et al.,
2017). The literature on blogs and cognitive engagement is less consistent (Laura et al., 2017). Some studies
suggest that blogs may help students engage in active learning, problem-solving, and reflection
(Chawinga, 2017; Chu et al., 2012; Ivala & Gachago, 2012; Mansouri & Piki, 2016), while other studies
suggest that students’ blog posts show very little evidence of higher-order thinking (Dos & Demir, 2013;
Sharma & Tietjen, 2016). The inconsistency in findings may be due to the wording of blog instructions
(Laura et al., 2017). Students may not necessarily demonstrate or engage in deep processing of information
unless explicitly instructed to do so (Laura et al., 2017). Unfortunately, it is difficult to determine whether
the wording of blog assignments contributed to the mixed results because many of the studies did not
provide assignment details (Laura et al., 2017). However, studies pertaining to other technologies suggest
that assignment wording that lacks specificity or requires low-level thinking can have detrimental effects on
student engagement outcomes (Hou et al., 2015; Prestridge, 2014). Therefore, blog assignments that are
vague or require only low-level thinking may have adverse effects on cognitive engagement (Laura et al.,
2017).

A wiki is a web page that can be edited by multiple users at once (Nakamaru, 2012). Wikis have gained
popularity in educational settings as a viable tool for group projects where group members can work
collaboratively to develop content (i.e., writings, hyperlinks, images, graphics, media) and keep track of
revisions through an extensive versioning system (Roussinos & Jimoyiannis, 2013). Most studies on wikis
pertain to behavioural engagement, with far fewer studies on cognitive engagement and none on emotional
engagement (Laura et al., 2017). Studies pertaining to behavioural engagement reveal mixed results, with
some showing very little enduring participation in wikis beyond the first few weeks of the course
(Nakamaru, 2012; Salaber, 2014) and another showing active participation, as seen in high numbers of posts
and edits (Roussinos & Jimoyiannis, 2013). The most notable difference between these studies is the
presence of grading, which may account for the inconsistencies in findings (Laura et al., 2017). For
example, in studies where participation was low, wikis were ungraded, suggesting that students may need
extra motivation and encouragement to use wikis (Nakamaru, 2012; Salaber, 2014). Findings regarding the
use of wikis for promoting interaction are also inconsistent. In some studies, students reported that wikis
were useful for interaction, teamwork, collaboration, and group networking (Camacho et al., 2016; Martinez
et al., 2013; Morely, 2012; Calabretto & Rao, 2011) and researchers found evidence of substantial
collaboration among students (e.g., sharing ideas, opinions, and points of view) in wiki activity (Hewege &
Perera, 2013); however, Miller et al. (2012) found that only 58% of students reported that wikis promoted
collegiality among peers (Laura et al., 2017. The findings in the latter study were unexpected and may be
due to design flaws in the wiki assignments (Laura et al., 2017). For example, the authors noted that wiki
assignments were not explicitly referred to in face-to-face classes; therefore, this disconnect may have
prevented students from building on interactive momentum achieved during out-of-class wiki assignments
(Miller et al., 2012).

3.0 Methodology

3.1 Research Design

The study was a quantitative action research through a cross sectional survey. In this, structured
questionnaire was the instrument used in order to enable collection of data from a large and diverse group of
science students in the Colleges of Education in Ghana. The instrument was named Questionnaire for
Colleges of Education Science Students (COESS). The instrument consisted of two sections;” A’ and ‘B’.
The section ‘A’ was about the demographic information of the respondents. The section ‘B’ on the other
hand, consisted of seven (7) types of technology software comprising of both non web-based software and
web-based software for teacher trainees to indicate the extent to which each type of software is used in
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teaching and learning of science. Respondents were required to indicate their degree of acceptance or non
acceptance of the use of a particularly type of technology software. The information obtained from the
administration of the questionnaire was quantified and analysed using descriptive statistics; frequencies and
their corresponding percentage values. Conclusion was drawn base on the data representing the students’
response.

3.2 Research Population

The population was made up of all the six (6) public Colleges of Education in Central, Western and
Western-North Regions of Ghana. These Colleges were Foso College of Education, Our Lady of Apostles
(OLA) College of Education and Komenda College of Education in the Central Region. Holy Child College
of Education from the Western Region with Echi College of Education and Wiawso College of Education
College from the Western-North Regions.

3.3 Sample and Sampling Procedure

The sampled population was made up of one hundred and twenty (120) science students from the selected
Colleges of Education.

The sampling techniques that were used were cluster sampling and purposive sampling techniques. Due to
the geographical distribution of the population of the study (Colleges of Education) which is widely
scattered across the length and breadth of Ghana, the researcher adapted cluster sampling to select Colleges
which were confined in certain area of the country. That is, the Central, Western and Western-North
Colleges which are all within the southern part of Ghana. Also, purposive sampling was used to select the
sample to include a magnificent number of female science students.

3.4 Instrumentation

The instrument used for the study was a questionnaire. This instrument was made up of two sections; ‘A’
and ‘B’. Section ‘A’ was about the demographics of respondents and section ‘B’ consisted of seven (7) types
of technology software which comprised of both web-based and non web-based technology software.

In section ‘B’, each type of technology software was scored on a four-point scale. That is, “Very Often”,
“Often”, “Sometimes” and “Not At All”. A respondent could select from these scale depending upon one’s
degree of acceptance or non acceptance of the usage of a particularly type of technology software.

3.5 Method of Data Analysis

Types of technologies used for teaching and learning of science as they appeared in section ‘B’ was
analysed using descriptive statistics. (i.e., frequencies and their corresponding percentages for each type of
technology software were calculated according to respondents’ degree of acceptance or non acceptance of
the use of each type of technology software from the scale of ‘Very Often’, ‘Often’, ‘Sometimes’ and ‘Not
At AIDl’). The scales of ‘Very Often’ and ‘Often’ were combined to represent the total number of respondents
who believed that a particular type of technology software was often used for teaching and learning of
science whiles ‘Sometimes’ and ‘Not At All” were also combined to give the total number of respondents
who believed that a particular type of technology software was sometimes used for teaching and learning of
science.

4.0 Result
Table 1: Response of Teacher Trainees about the Use of Technology Software for Teaching and
Learning of Science in the Colleges of Education in Ghana

Type of technology | Very Often | Often Sometimes Not At All
software (VO) (@) (S) (NAA)
Microsoft Excel 22 (18.3%) 89(74.2%) 3 (2.5%) 6 (5.0%)
SocialMedia

Platform 2 (1.7%) 11 (9.2%) 20 (16.7%) 87 (72.5%)
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E-mail 1 (0.8%) 5 (4.2%) 24 (20.0%) 90 (75.0%)
Microsoft Word 107(89.2%) 13 (10.8%) 0 (0%) 0 (0%)
PowerPoint 114(95.0%) 6 (5.0%) 0 (0%) 0 (0%)
Google Classroom 0 (0%) 0 (0%) 10 (8.3%) 110(91.7%)
WebQuest 0 (0%) 0 (0%) 2 (1.7%) 118(98.3%)

The descriptive statistics (Table 1) represents the dispositions of the teacher trainees who do science about
the degree of usage of each type of technology software for teaching and learning of science in the colleges
of education in Ghana.

4.1 Findings

From the Table 1, technology software, “Microsoft Excel” is a popular type of technology software in terms
of its usage for teaching and learning of science. This is because 111 (92.5%) of the students responded that
it is often used for teaching and learning whiles only 9 (7.5%) of them indicated that it is sometimes used for
teaching and learning of science. “Social Media Platforms” and “E-mail” however, yielded responses that
were opposite to that of the “Microsoft Excel”. 107 (89.2%) and 114 (95.0%) were the number of students
who responded that “Social Media Platforms” and “E-mail” technology software were sometimes used for
teaching and learning of science respectively. And 13 (10.9%) and 6 (5.0%) were also the numbers who
respectively indicated that “Social Media Platforms” and “E-mail” were often used for teaching and learning
of science. In response to the extent of usage of “Microsoft Word” and “PowerPoint”, all the students 120
(100%) responded that they were often used for teaching and learning. None of them responded the
otherwise to these types of technology software. Students’ responses to “Google Classroom” and
“WebQuest” were also completely opposite to that of “Microsoft Word” and “PowerPoint”. That is, all the
120 (100%) students indicated that ‘Google Classroom” and “WebQuest” technology software were
sometimes used for teaching and learning of science concepts in the colleges of education. Meaning, none of
them indicated that these technology software were used often for teaching and learning of science in the
colleges of education.

The information obtained from the students about the level of usage of these types of technology software is
a clear indication that ‘Social Media Platform”, “E-mail”, “Google Classroom” and “WebQuest’ software
were the least popular among the technology software for teaching and learning of science whiles
“Microsoft Excel”, “Microsoft Word” and “PowerPoint” were the most use software for teaching and
learning of science. Web-conferencing software provides a virtual meeting space where users login
simultaneously and communicate about a given topic (Laura et al., 2017), and is a type of technology
software called web-based technology software. And according to Francescucci and Foster (2013) and
Hudson et al. (2012) web-conferencing software most closely mimics the face-to-face classroom
environment, providing a space where instructors and students can hear and see each other in real-time as
typical classroom activities (i.e., delivering lectures, discussing course content, asking/answering questions)
are carried out. In respective of these advantages about the use of web-based software, the findings from this
study are in contrast with these literatures as the result shows that web-based technology software are rarely
used for teaching and learning of science in the colleges of education in Ghana.

5.0 Conclusion

The finding from this study showed that technology software is used for teaching and learning of science in
the colleges of education in Ghana. It however, indicated that web-based technology

software is rarely used for teaching and learning of science. It is rather non web-based software that is
frequently used for teaching and learning of science in the colleges of education in Ghana.
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5.1 Recommendation

In this 21" century, almost all educational institutions on the globe are gradually moving from the
traditional classroom environment (face-to-face instruction) to a virtual classroom (web-based instruction).
Therefore colleges of education in Ghana especially those which were used in this study must do well and
shift from the use of traditional classroom and start using a virtual classroom in order not to be left out in
this globalisation campaign.
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