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Abstract

The study sought the perceptions of university academics on the use of IT tools for the formative assessment (FA) of
students’ learning outcomes. This study adopted a quantitative research approach and descriptive survey research
design using a sample of 180 university academics. Academics’ perception questionnaire was used for data collection.
The instrument with two clusters was properly validated, and its internal consistency reliability indies found to be 0.79
and 0.85 for clusters A and B using the Cronbach alpha method. The obtained data were analysed using mean and t-test
of independent samples. The results revealed that university academics perceived the use of information technology
tools as veritable tools for effective implementation of FA. Further analysis revealed that the perceptions of the
academics differed significantly by gender and qualification. IT tools are indispensable in the effective implementation
of formative assessment practices in institutions of higher learning. This finding implies that quality assessment can be
achieved using IT tools, but there is a need for professional development of the lecturers. It was therefore
recommended that efforts should be made by the Nigerian Education stakeholders in making adequate provisions for
the effective implementation of quality assessment using IT tools.

Keywords: improving classroom teaching, media in education, mobile learning, perceptions, post-secondary
education, quality assessment, university academics

1. Introduction

The place of formative assessment practices in the assessment of students’ learning outcomes cannot be
overemphasized. Through formative assessment, teachers understand what needs to be changed during classroom
instruction to enhance learning by the students (Nyberg & Olander, 2015). Black and Wiliam (2018) opined that
formative assessment usage results in the understanding of the learning outcomes to enhance the transfer of learning
to a similar situation. In Nigeria, proper assessment of students’ learning outcomes has become the concern of
stakeholders in education owing to the reported cases of the poor performance of students. A possible solution to this
ugly situation is the integration of IT tools into formative assessment practices. According to Black and William
(2009), formative assessment (FA) helps the teacher to understand the progress in the students' achievement to make
adequate arrangements for further learning. Effective use of formative assessment has resulted in enhanced student
achievement in various educational contexts (Shirley & Irving, 2015). Researchers have advocated for concurrent use
of both FA and summative assessment (SA) (Bernholt et al., 2013).
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According to Wiliam (2000), summative assessment is targeted at finding out what an individual has learned while
formative assessment is prospective. The main distinction between formative and summative assessments lies in how
assessment information are utilised. Thus, an assessment is said to be formative when a student or learner understands
and acts on particular assessment information (Wiliam, 2000). From the foregoing, FA practice enables teachers to use
learners’ previous experiences to the teaching needs of each learner. Different research studies have highlighted
fundamental elements of effective FA practices: (1) For FA to be an integral part of teaching, it must be properly
planned and systematically practiced (Looney, 2010; Swan, 2005), being in line with basic knowledge and skills
(Herman et al. 2005); (2) There should be adequate clarification of learning objectives and criteria for success (Black &
William, 2009) and students’ process of learning and progress toward set objectives should be a top priority (Looney,
2010); (3) Achieving effective classroom interactions should be the major target of the teachers (Black & William,
2009), encouraging classroom culture that brings about enhanced interaction and active participation of the learners
(Looney, 2010); (4) encouraging self and peer-assessment (Black & William, 2009). (5) Providing adequate and timely
feedback to monitor learners’ progress (Herman et al. 2005), enabling the learners to understand their areas of strength
and weakness through feedback mechanism (Looney, 2010; Swan, 2005; Black & William, 2009)

Effective formative assessment is achieved through the provision of adequate feedback at the course of teaching and
learning (Rushton, 2005; Nicol & Macfarlane-Dick, 2006). Buttressing this point, Irons (2008) opined that formative
assessment provides feedforward to students and enables the learners to understand their learning achievements.
Formative assessment allows the teacher to understand where the learners are at the course of teaching and learning
and where they will be in the next level of the teaching (Heritage, 2007). Provision of feedback in FA usually possesses
a lot of challenges to the teachers due to time constraints. According to EDU SUMMIT (2015), conducting FA in large
classrooms is always faced with a lot of challenges due to the diverse need of the learners. As a result of these inherent
challenges in the implementation of FA, it becomes imperative to deploy IT tools for its implementation.

The use of information and communication technology in classrooms becomes a necessity for effective formative
assessment of learning in the 21st century (Elmahdi, Al-Hattami & Fawzi, 2018). Several researchers have investigated
the roles of IT tools in education especially in the area of teaching and learning. (Danielson, 2011; Ali & Elmahdi,
2001; Fawzi, 2010; Irving, 2015; Damick, 2015; Caldwell, 2007; Baylor & Ritchie, 2002). Technology tools
contribute to effective teaching, learning, as well as assessment (Ejimonye et al., 2020a, 2020b; Onah et al., 2020;
Ugwuanyi et al., 2019a, b, ¢; Ugwuanyi et al., 2020a, 2020b, 2020c, 2020d; Ugwuanyi & Okeke, 2020; Ugwuanyi et
al., 2020). Modern online classroom response systems if managed very well enhance students’ learning through
formative assessment. According to Shirley and Irving (2015), ICTs are veritable tools that have been demonstrated
in assisting to overcome barriers to effective FA.

Formative assessment is facilitated by classroom technologies facilitate (Shirley & Irving, 2015). Irving (2015)
opined that the deployment of IT tools in the formative assessment process creates supporting classroom environments
that allow for proper assessment and provision of immediate feedback to the students. Gaylard (2015) found that
effective online formative assessment can nurture an assessment-centered focus through effective formative feedback
and enhanced students’ commitment to learning. There are about 75 IT tools that can be used for effective formative
assessment of students’ learning outcomes
(https://www.nwea.org/blog/2019/75-digital-tools-apps-teachers-use-to-support-classroom-formative-assessment/).

Among the tools are Google forms, Padlet, Poll Everywhere, Kahoot, Plickers, Quizlet, Vocaroo, and Survey monkey.

Google Forms are used in creating documents that students can play around with via smartphones, tablets, and laptops.
Padlet is used in creating and designing collaborative projects for the students. Poll Everywhere is used in creating
feedback poll to the students or asking questions in various ways. Kahoot is an environment where teachers can create
quizzes for the students. Plickers are used by the instructor of the teacher in collecting real-time formative assessment
data. Vocaroo is used by the teachers to create audio recordings for the students through the integration of the
recording into slide presentations, or websites. It is normally great for collaborative group work and
presentations. Adequate feedback and enrich student commitment with valued learning experiences can be achieved
through effective utilisation of online formative assessment (Gaylard, 2015). Learners' performance of complex skills
was greatly enhanced after exposure to Viewbrics online assessment tools (Ackermans et al., 2021). Technology
facilities can enable a teacher to collect assessment data about student understanding of given task during teaching
and learning context (Panero & Aldon, 2016). The use of Technology tool will effectively support formative
assessment and informative feedback to 21st-century learners due to the shift in remote learning to a blended
learning approach (Spector et al., 2016). Elmahdi, Ismail; Al-Hattami, Abdulghani and Fawzi (2018) found that the
use of Plickers for formative assessment enhanced the learning process by making the students participate actively in
the learning process and saves the learning time.
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This paper was necessitated for the fact that most teachers and lecturers/ academics may not know the relevance of the
IT tools in teaching and learning, especially for effective formative assessment purposes. The paper, therefore,
surveyed the academics’ perceptions on the use of IT tools for effective formative assessment. Specifically, the paper
sought answers to the following questions:

1. What are academics’ perceptions on the use of information technology (IT) tools for effective
implementation of FA?

2. What is the influence of gender on academics’ perceptions on the use of IT tools for effective
implementation of FA?

3. What is the influence of qualification on academics’ perceptions on the use of IT tools for effective
implementation of FA?

4. What are the challenges to the use of IT tools for the effective implementation of FA practices?
The researchers hypothesized at 5% probability levels that:

Hoi: Gender does not significantly influence the academics’ perceptions on the use of IT tools for effective
implementation of FA.

Hoz: Qualification does not significantly influence the academics’ perceptions on the use of IT tools for effective
implementation of FA.

2. Method
2.1 Ethical Considerations

The approval for the conduct of this research was granted by the Research Ethics Committee of the University of
Nigeria. Informed consent forms were distributed to the Lecturers before the commencement of the study for them to
fill and sign accordingly.

2.2 Research Approach and Design

The quantitative research approach guided the conduct of this research. Specifically, a descriptive survey research
design was employed. In recent times, this design has been used by Okeke et al. (2020a, b), Eze et al. (2020),
Ugwuanyi et al. (2020), Okenyi et al. (2021), Ezema et al. (2021), Ezeaku et al. (2021).

2.3 Participants

A sample of 180 lecturers from a population of 540 academics in the Faculty of Education, University of Nigeria. This
sample participated in the Faculty of Education workshop on “Transformative Pedagogy for Twenty-first-century
classroom instructional delivery” on the 11" May 2019. One of the workshop topics was carrying out an effective
formative assessment using IT tools. The participants were drilled on how to use IT tools like Google forms, Poll
Everywhere, Padlet, and Kahoot in carrying out an effective formative assessment of students’ learning outcomes.
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Table 1. Demographic Characteristics of the Participants

Demographics Frequency % X2 P
Gender

Male 59 32.8 3421 .000
Female 121 67.2

Age

25-30 years 36 20.0

31-40 years 105 58.3 20.65 .004
41-50 years 21 11.7

51 years and above 18 10.0

Marital Status

Married 138 77.2

Single 31 17.0 56.10 .000
Divorced 5 2.8

Separated 6 3.0

Qualification

Bachelor’s degree 21 11.7

Master’s degree 89 49.4 18.43 .010
Ph.D 70 38.9

Department

Adult Education 20 111

Arts Education 34 18.9

Educational Foundations 37 20.6

Human Kinetics and Health Ed 28 155 3.54 .078
Library and Info. Science 31 17.2

Science Education 18 10.0

Social Science Education 12 6.7

Table 1 shows the demographic characteristics of the participants for the study. It shows that there are significant
differences in the gender, age, marital status and educational qualification of the participants, X? (1) = 34.21, p = .000;
X2(3) =20.65, p=.001; X2 (3) =56.1, p =.000; and X?(2) =18.43, p = .010. However, there is no significant difference
in the Departments of the participants, X?(6) =3.54, p = .078.

2.4 Instrument for Data Collection

The lecturers' perceptions questionnaire was used to collect relevant data. The instrument comprised two sections, A
and B. Section A sought information on the personal data of the participants like their gender and qualification. Section
B had two clusters, A and B. Cluster A sought information on Lecturers’ perceptions on the use of IT tools for effective
FA while Cluster B sought information on the problems inherent in the use of IT tools for FA. Both clusters A and B
had 10 items each which were structured on a 4-point rating scale of Strongly Agree (SA), Agree (A), Disagree (D),
and Strongly Agree (SA). The instrument was faced validated by Measurement specialists in Science Education
Department, UNN, while the internal consistency reliability indices 0.79 and 0.85 were estimated for clusters A and B
using the Cronbach Alpha method.

2.5 Procedure for Data Collection

Data were collected through the online data collection system. All the participants who participated in the Faculty of
Education workshop on “Transformative Pedagogy for Twenty-first-century classroom instructional delivery” on the
11t May 2019 were requested to fill out the questionnaire items sent to their emails through google forms. The
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participants replied to the request by the researchers by responding to the questionnaire items. After that, the
researchers downloaded their responses and cleaned the data for data analysis.

2.6 Data Analysis

Data collected from the fieldwork were analysed using mean to answer the research questions and independent samples
t-test and analysis of variance to test the null hypotheses at 5 percent probability level. Scheffe post hoc pairwise
comparison test was carried out to ascertain the direction of the significant influence of academics’ qualification on
their perception.

3. Results

Research Question One: What are academics’ perceptions on the use of information technology (IT) tools for
effective implementation of FA.

Table 2. Mean analysis of the ratings of academics’ perceptions on the use of information technology (IT) tools for
effective implementation of FA

n =180

Item Statement Mean SD
1. Enhances the active participation of learners in the learning process 3.20 .89
2. Helps in recording marks using a spreadsheet 2.89 1.06
3. Helps in periodic assessment of students’ learning outcome 3.43 .76
4.  Helps in finding information about students’ improvement in the learning process 3.39 .78
5. Helps in the provision of immediate feedback 3.22 .79
6.  Helps in the easy publication of students’ result 3.18 1.13
7. Makes teaching and learning lively and interesting 2.97 .99
8. Serves as motivation to the students 2.77 .92
9.  Makes the students creative 2.75 .92
10. Saves both the lecturers’ and students’ time 2.81 1.05
Overall Mean 30.66 4.22

Table 2 shows that the academics agreed to the statements of items 1 to 10 (X > 2.50). This indicates that the academics
perceived the use of IT tools as veritable instruments for the effective implementation of FA.

Research Question Two: What is the influence of gender on academics’ perceptions on the use of IT tools for
effective implementation of FA.

Table 3. t-test analysis of the influence of gender on the academics’ perceptions on the use of IT tools for effective
implementation of FA

Gender n Mean Std. Deviation df t p
Male 59 38.20 3.97
Female 121 30.47 4.14

Table 3 shows that male academics had higher mean perception rating (M = 38.20, SD = 33.97) than the female
academics (M = 30.47, SD = 4.14). Besides, the standard deviations of 3.97 and 4.14 for the male and female
academics respectively indicate that the variation in the individual ratings of the female lectures is higher than that of
the male academics.

178  5.669  .000

Hoi: Gender does not significantly influence the academics’ perceptions on the use of IT tools for effective
implementation of FA.

Table 3 revealed that there is a significant difference in the mean ratings of academics on their perceptions on the use of
IT tools for effective implementation of FA in favour of the ratings of the male academics, t (178) = 5.669, p = .000.

Research Question Three: What is the influence of qualification on academics’ perceptions on the use of IT tools for
effective implementation of FA?
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Table 4. Mean analysis for the influence of qualification on academics’ perceptions on the use of IT tools for effective
implementation of FA

Quialification n Mean Std. Deviation

Bachelor’s Degree 21 37.76 12.46
Master’s Degree 89 30.66 4.28
Ph.D 70 34.80 18.90
Total 180 33.10 13.06

Table 4 reveals that academics with Bachelor’s degree had the highest mean perception (x = 37.76, SD = 12.46)
followed by the lectures with Ph.D (x = 34.80, SD = 18.90) while those lectures with master’s degree had the least
mean rating (X = 30.66, SD = 4.28).

Hoz: Qualification does not significantly influence the academics’ perceptions on the use of IT tools for effective
implementation of FA.

Table 5. Analysis of variance of the influence of qualification on academics’ perceptions on the use of IT tools for
effective implementation of FA

Sum of Squares df Mean Square F Sig.
Between Groups 1187.303 2 593.651 3.577 .030
Within Groups 29376.897 177 165.971
Total 30564.200 179

Table 5 shows that there is a significant influence of qualification on academics’ perceptions on the use of IT tools for
effective implementation of FA, F (2,177) = 3.5787, p = .030.

Table 6. Pairwise comparison test for the significant influence of Qualification

(1) Qualification (J) Qualification Mean Difference (I-J)  Std. Error Sig.

Bachelor’s Degree  Master’s Degree 7.09 3.12 .019*
Ph.D 2.96 3.20 .653
Master’s Degree Bachelor’s Degree -7.09 3.12 .079
Ph.D -4.13 2.05 136
Ph.D Bachelor’s Degree -2.96 3.20 .653
Master’s Degree 413 2.05 136

Table 6 shows that the academics who had a Bachelor's degree and master's degree had the highest positive mean
difference (Xqir = 7.09), p = .019. This shows that the mean difference between academics who had a Bachelor's degree
and master’s degree contributed most to the significant influence of qualification on their perceptions.

Research Question Four: What are the challenges to the use of IT tools for effective implementation of FA practices?
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Table 7. Mean analysis of the ratings of academics on the challenges to the use of IT tools for effective implementation
FA practices

n=180
Item Statement Mean SD  Decision
1. Inadequacy of ICT facilities 3.35 .85  Agree
2. Epileptic power supply 3.43 .64  Agree
3. Lack of IT technical supports 3.14 719 Agree
4.  Exposing students to unwanted online materials  3.04 .67  Agree
5. Inadequacy of lecture time 2.68 .84 Agree
6. The attitude of school towards the use of IT tools 2.77 .89  Agree
7. Lack of appropriate ICT skills 2.81 75 Agree
8.  Societal views about ICT 2.64 1.05 Agree
9. Little accessto ICT 3.29 .89  Agree
10. Saves both the lecturers’ and students’ time 3.18 .78  Agree
Overall Mean 30.37 3.71 Agree

Table 7 shows that the lecturers agreed to the statements of items 1 to 10 as the challenges to the use of IT tools for
effective implementation of FA practices (X > 2.50).

Thus, the inadequacy of ICT facilities, epileptic power supply, lack of IT technical supports, lack of appropriate ICT
skills among others are the challenges to the use of IT tools for effective implementation of FA practices.

4. Discussion of the Findings

The results of the study revealed that academics perceived IT tools as veritable instruments for the effective
implementation of formative assessment in schools. This finding is not surprising to the researchers owing to the
vantage position of ICT in teaching and learning in this twenty-first-century world. In this century, everything is
moving in the direction of information technology. Most developed countries in today's world have fully adopted or
integrated ICT in every aspect of teaching and learning. In line with these findings, Shirley and Irving (2015) revealed
that classroom technologies facilitate formative assessment. Gaylard (2015) found that effective online formative
assessment can nurture an assessment-centered focus through effective formative feedback and enhanced students’
commitment to learning. Similarly, studies have provided evidence of the significant contribution technology makes
in improving teaching, and assessment practices in education (Ejimonye et al., 2020a, 2020b; Onah et al., 2020;
Ugwuanyi et al., 20193, b, c¢; Ugwuanyi et al., 2020a, 2020b, 2020c, 2020d; Ugwuanyi & Okeke, 2020; Ugwuanyi et
al. 2020). Effective teaching in the 21st century necessitated the integration of technology in classrooms (EImahdi et
al., 2018). Besides, Irving (2015) opined that IT tools facilitate the formative assessment process through the provision
of classroom environments that allow immediate feedback to the students. Adequate feedback and enrich student
commitment with valued learning experiences can be achieved through effective utilisation of online formative
assessment (Gaylard, 2015). Learners' performance of complex skills was greatly enhanced after exposure to
Viewbrics online assessment tools (Ackermans et al., 2021). Technology facilities can enable a teacher to collect
assessment data about student understanding of given task during teaching and learning context (Panero & Aldon,
2016). The use of Technology tool will effectively support formative assessment and informative feedback to
21st-century learners due to the shift in remote learning to a blended learning approach (Spector et al., 2016).
Elmahdi et al. (2018) found that the use of Plickers for formative assessment enhanced the learning process by
making the students participate actively in the learning process and saves the learning time.

It was further revealed that the gender and qualification of academics moderated their perceptions on the use of IT tools
for effective implementation of FA of students’ learning outcomes. Thus, male academics had higher mean perceptions
than their female counterparts. This could have been that the male lecturers are more interested in the use of IT tools
than the female lecturers. Similarly, academics who had a Bachelor's degree had higher mean perception than those
with Ph.D. A possible explanation for this could be that most of the lecturers with bachelor’s degrees are younger and
are more computer compliant than those with Ph.D. This finding implies that quality assessment can be achieved
through the use of IT tools but there is a need for professional development of the lecturers. Thus, retraining of
academics in the use of IT tools for the proper implementation of formative assessment is very imperative.
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5. Conclusions and Recommendations

Based on the findings of the study, the researchers concluded that IT tools are indispensable for the effective
implementation of formative assessment practices in institutions of higher learning. However, the gender and
qualification of the academics influence the perceptions of lecturers on the use of IT tools for the implementation of FA
in schools. Thus, the researchers recommend that:

1. Academics in Nigerian Universities should be properly trained on the use of IT tools for FA.

2. Female academics should be properly re-trained on the use of IT tools for them to understand the place of IT
tools for the implementation of FA.
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