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The concept of science process skills encompasses the conceptual 

understanding of the basic scientific inquiries that underlie the 

achievement of the trending science, technology, engineering, and 

mathematics (STEM) education being encouraged by governments and 

educators globally and which Nigeria is not exempted. Nevertheless, 

the importance of science process skills is well documented in the 

literature. However, research investigating the variation in science 

process skills among undergraduates is scarce. Thus, the current study 

aimed to compare differences in science process skills between 

undergraduates in public and private tertiary institutions in Nigeria. 

Two hundred and six undergraduates pooled from public and private 

tertiary institutions in Kogi State, Nigeria, participated in the study. The 

independent t-test found no statistically significant difference between 

the private and public tertiary institution students in SPS, t (204) = 

1.147, p = 234. The study attributes this outcome to the poor 

knowledge of SPS among undergraduates in public and private tertiary 

educations. Thus, it is recommended that effort should be geared 

towards imparting SPS knowledge to the learners. 
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Introduction:- 
Science education is an integral part of 21st-century education(Kalogiannakis et al., 2021) and is advocated early in 

learning(Tavares et al., 2021). The increasing series of global, technological, and scientific advancements have 

created the need for decent performance in science education at all levels of education(Taştan et al., 2018). Science 

education is a discipline concerned  with imparting scientific knowledge and methods on learners without a 

scientific background (Ohunene &Ebele, 2014). Science education entails exposing the learners to critical thinking 

and basic scientific skills, including practical steps, creativity, and originality in scientific explorations. (Olayinka, 

2019)referred to science as the study of knowledge that can be transformed into a system dependent on evaluative 

facts. Science education is a critical tool for individuals and the nation to survive and meet global economic goals. 

Extensive literature has linked science education with human, national and economic development (Agarkar, 2017; 

Alam, 2009; Clement et al., 2017; Dovgyi et al., 2020; Drori, 2000; Helen N., 2019; Jacob Kola, 2013; Kyle, 2020; 

Sugimoto, 2019). It is generally agreed that exposing young learners to the basic knowledge of investigating 

concepts in their environment may be an essential pathway to improving our society. 

 

Science education is based on reasoning, problem-solving, and processes. Hence, one possible way to impact 

students' science skills is to expose them to the science process skills (Hernawati et al., 2018). Science process skills 

refer to learning abilities that need to be embedded, practiced, and owned by students(Wahyuni et al., 2017). It is the 
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procedural skills, experimental and investigative science habits of mind, or scientific inquiry abilities expected of 

science learners. Thus, the vital role of science education is to equip the learners with science process skills (Ekici & 

Erdem, 2020). Science process skills denote critical indicators of teaching objective accomplishment(Gunawan et 

al., 2019).Moreover, the concept of science process skills entails integrating scientific skills, knowledge, and 

favorable attitudes to advance a better understanding of scientific concepts. The science process skills are embedded 

in scientific thinking and decision-making(Yumusak, 2016). Hence, instructors are expected to focus on using facts, 

concepts, and theories to guide students through scientific investigation.   

 

Basic science process skills include observing, connecting, inference, analysis, hypothesis, and defining variables 

operationally(Asy'ari et al., 2019). These skills are lifelong skills that allow students to generate ideas, weigh 

decisions intelligently and understand the evidence behind public policy-making (Olayinka, 2019). Although, 

inculcating science process skills in beginners is not a simple task for teachers (Suryanti et al., 2020).Exposing 

students to relevant science materials and experiences enhance their learning motivation and prompts them to 

participate in science activities. 

 

Numerous studies have explored the concept of science process skills in recent years(Arifullah et al., 2020; Duda et 

al., 2019; Inayah et al., 2020; Irwanto et al., 2017; Laksono et al., 2017; Langtang, 2018; Maison et al., 2020; 

Nuraini & Muliawan, 2020; Prabowo, 2015; Rahayu & Syarifudin, 2019; Savitri et al., 2017; Sukarmin et al., 2018; 

Wardani & Djukri, 2019; Yunianti et al., 2019). One study reported that a lack of essential science process skills 

made students perform poorly in physics practicum(Maison et al., 2019). Research contends that good science 

process skills could improve student's understanding of basic concepts in science subjects(Inayah et al., 2020). 

 

Academic activities comprising basic and integrated process skills are a crucial basis for scientific education and 

literacy. Accordingly, one may classify these skills as fundamental and integrated due to their usage according to 

student's progression. For example, basic science process skills such as observing, using numbers, and 

classifications are the foundation for acquiring science process skills in early learning. Appropriate selections of 

science process skills begin in the early years of primary school, and the essential skills are considered a prerequisite 

to learning the integrated skills. The youngsters are allowed to observe, handle things and explore the environment 

(Ango, 2002). The science process enables the learners to acquire and retain cognitive, affective, and psychomotor 

features of scientific training, which will empower them to explore practical science as part of human culture 

(Akani, 2015).The science process skill at the higher education level includes observing, hypothesizing, 

experimenting, controlling variables, and communicating data. These basic skills relating to scientific studies have 

attracted increasing concern in the Nigerian tertiary institutions.   

 

The present study compares the science process skills of undergraduates from public and private tertiary institutions 

in Nigeria. There is a growing concern about the declining scientific attitudes of undergraduates in the tertiary 

education level in Nigeria, as most students no longer demonstrate scientific behaviors in relation to observation and 

measurements. Perhaps, there is a wide suggestion that the trend is pervasive in the public tertiary institutions. 

Several factors, including the shortage of qualified scientific instructors, unequipped laboratories, institutional 

neglect, and lack of scientific objectives, have been implicated in declining science process skills in public 

institutions. However, insinuations suggest that public tertiary institutions are more equipped and designed to impart 

scientific knowledge to the students. Although, the difference in academic performance between public and private 

students is still unclear. The present study is aimed to determine the variation in science process skills among 

Nigerian undergraduates based on institutional differences. 

 

Hypothesis 

A hypothesis was formulated to guide the present study: thus, it was hypothesized that; the students in the public 

tertiary institutions would show higher science process skills than the students from private institutions. 

 

Method:- 
A total of two hundred (n=206) year-one students drawn from public and private tertiary institutions in Kogi states 

of Nigeria comprising males and females participated in the study. The students were generally pooled from the 

institution's environment and included first-year students enrolled in science courses. A cross-sectional survey 

design was used in this study. 
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Measure:- 
Science process skills were measured using an instrument based on Chiapetta and Koballa’s (2002) science process 

skill indicators. The scale was modified to suit the current study samples. The scale contains 18 items scored on a 

four-point Linkert-type scale ranging from (1 = strongly disagree to 4 = strongly agree). The science process skills 

were described in the scale, and respondents were expected to highlight the specific science process skill defined by 

the statement. This section required the respondents to identify the definitions of the following basic science process 

skills: predicting, communicating, measuring, classifying, observing, and inferring. A higher score indicates higher 

science process skills. A Cronbach alpha .78 was obtained on the scale following a pilot study. 

 

Result:- 
Table 1:- Table showing the t-test result comparing public students and private students on test anxiety. 

Institution                                  N                        t                df         Sig 

Private institution                      93   1.237         204       234 

Public institution                      113 

 

A t-test was conducted to compare differences in SPS between the public and private tertiary institution students. 

The result indicated no significant difference between the undergraduates from private or public tertiary institutions 

on SPS, t (204) = 1.147, p = 234. Thus, our hypothesis, which stated that students in the public schools would 

possess higher SPS than the student in the private institutions, was untrue. 

 

Discussion:- 
This study aimed to compare the conceptual understanding of basic science process skills between undergraduates 

from public and private tertiary institutions in Nigeria. The analysis conducted on the data showed that the majority 

of the student from the public and private institutions had a poor conceptual understanding of SPS. It was observed 

that most of the respondents could not identify the correct definitions for predicting, communicating, observing, and 

inferring. Moreover, the independent t-test established no significant difference between the students from public 

and private tertiary institutions. Thus, the expectation of the study was not supported. The importance of science 

process skills in developing scientific inquiry skills is well documented (Deta et al., 2020; Gultepe, 2016; Molefe et 

al., 2016; Mushani, 2021; Tan et al., 2020). It is assumed that the higher education approach of teachingbasic 

science processes does not allow the learners to acquire the required practical knowledge relating to scientific 

methodologies. Hence, a poor conceptual understanding of basic SPSby the students. Especially in predicting, 

communicating, observing, and inferring. The results suggest that the students from the public and private schools 

did not have sufficient conceptual understanding of SPS, which explains the inability to establish a differential 

outcome in the study. This revelation entails that the students may face challenges in conducting basic research 

requirements in their respective disciplines and jeopardize their competence in conducting scientific inquiries in 

their future career endeavors.  

 

Conclusion:- 
The findings from this study have tremendous implications for the sustenance of science education and the 

development of scientific skills in the Nigerian educational system. The undergraduates' poor conceptual 

understanding of SPS is of great concern bearing in mind they are expected by society to drive the country towards 

the technological trend. Additionally, the inability of the present study to establish a difference between the students 

from public and private institutions relating to SPS suggests that the trend is pervasive in the higher education 

system of Nigeria. However, the sample size and the study parameter pose challenges relating to the generalization 

of the outcome. Nevertheless, the study recommends that attention be given to SPS in all levels of education in 

Nigeria. This is because the present study provided insight into the condition of SPS in the education setting. Future 

research should explore a more comprehensive understanding of the conditions that could explain the current 

revelation.  

Discussion  
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