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ABSTRACT

This study evaluated the state of science laboratories in Federal Polytechnic, Ugep, Cross River State,
Nigeria. The research examined the adequacy of laboratory facilities, equipment availability and
functionality, and the safety standards in science laboratories. A descriptive survey research design was
employed with a population comprising 45 science lecturers and 180 science students. Using purposive
and stratified random sampling techniques, 25 lecturers and 120 students were selected as participants.
Data were collected through questionnaires and an observation checklist. The instrument's reliability
coefficient was 0.82 using Cronbach's Alpha. Data were analyzed using mean, standard deviation, and t-
test statistics. The findings revealed that laboratory facilities were inadequate (mean = 2.15), equipment
availability was poor (mean = 2.08), and safety standards were below acceptable levels (mean = 2.25).
The study recommended urgent intervention by the institution's management and government agencies to
upgrade laboratory infrastructure, procure modern equipment, and enforce comprehensive safety
protocols to enhance quality science education delivery.

Keywords: Science laboratories, laboratory evaluation, equipment adequacy, safety standards,
polytechnic education, Nigeria

INTRODUCTION

Science education forms the cornerstone of technological advancement and national development, with
practical laboratory experiences serving as essential components in training competent science and
technology professionals (Nuevo, 2024). In Nigerian tertiary institutions, particularly polytechnics,
science laboratories constitute critical learning environments where students acquire hands-on skills
necessary for industrial and technological applications. The Federal Polytechnic, Ugep, established to
provide middle-level manpower in science and technology fields, relies heavily on functional laboratory
facilities to achieve its educational mandate.

However, the deteriorating state of laboratory infrastructure in Nigerian tertiary institutions has become a
major concern among educational stakeholders (Okebukola, 2020). Numerous studies have documented
inadequate laboratory facilities, obsolete equipment, poor maintenance culture, and substandard safety
measures in science laboratories across Nigerian institutions (Aina & Akintunde, 2013; lkhide, 2025).
These deficiencies not only compromise the quality of science education but also limit students' ability to
develop practical competencies required in modern workplaces. According to Bewota, Lemma,
Wasyhun, & Bezabih (2024), inadequate laboratory facilities significantly affect students' performance
in practical examinations and reduce their confidence in applying scientific knowledge to solve real-world
problems.

The situation appears particularly acute in polytechnics located in less-developed regions of Nigeria,
where budgetary allocations for education remain insufficient, and institutional capacities for maintaining
laboratory infrastructure are limited (Yusuf & Ibrahim, 2024). Federal Polytechnic, Ugep, situated in
Cross River State, faces unique challenges including geographical remoteness, limited access to modern
laboratory suppliers, and competition for resources among various academic departments. Despite these
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challenges, there is a paucity of empirical data documenting the actual state of science laboratories in this
institution, making it difficult to advocate for targeted interventions.
Furthermore, the National Board for Technical Education (NBTE) and other regulatory bodies have
established minimum standards for polytechnic laboratory facilities, yet compliance verification remains
inconsistent (Bello & Onyeocha, 2023). Without systematic evaluation, institutional managers cannot
identify specific areas requiring improvement or allocate scarce resources effectively. Students and
lecturers continue to express concerns about inadequate workspace, malfunctioning equipment, and safety
hazards, but these complaints have not been empirically validated through rigorous research. This
knowledge gap necessitates a comprehensive evaluation to establish baseline data on the current state of
science laboratories at Federal Polytechnic, Ugep.
Statement of the Problem
Despite the critical role of practical laboratory work in science and technology education, science
laboratories in many Nigerian polytechnics suffer from chronic neglect, inadequate funding, and poor
maintenance, which severely compromise educational quality (Dahiru, 2025). Federal Polytechnic, Ugep
faces particular challenges in maintaining functional laboratory facilities due to inadequate budgetary
allocations, limited technical personnel, and the deteriorating condition of existing infrastructure.
Preliminary observations suggest that many science laboratories in the institution lack essential
equipment, have insufficient workspace, and fail to meet basic safety standards. According to
Savolainen (2023), such conditions not only impede effective teaching and learning but also expose
students and staff to potential hazards.
Students frequently report difficulties in conducting prescribed practical experiments due to non-
functional equipment and inadequate materials, while lecturers struggle to deliver curriculum content
effectively without appropriate laboratory resources (Okebukola, 2020). The situation has implications for
the quality of graduates produced and their employability in competitive job markets requiring practical
skills. However, despite these observable challenges, no systematic empirical study has been conducted to
document the actual state of science laboratories in Federal Polytechnic, Ugep, making it difficult to
formulate evidence-based interventions. This study, therefore, seeks to fill this gap by providing a
comprehensive evaluation of science laboratory facilities, equipment, and safety standards in the
institution.
Aim and Objectives of the Study
The aim of this study was to evaluate the state of science laboratories in Federal Polytechnic, Ugep, Cross
River State, Nigeria. Specifically, the study sought to:
1. Assess the adequacy of physical laboratory facilities in science departments of Federal
Polytechnic, Ugep.
2. Examine the availability and functionality of laboratory equipments in science departments of
Federal Polytechnic, Ugep.
3. Evaluate the safety standards and practices in science laboratories of Federal Polytechnic, Ugep.
Research Questions
The following research questions guided the study:
1. How adequate are the physical laboratory facilities in science departments of Federal Polytechnic,
Ugep?
2. What is the level of availability and functionality of laboratory equipment in science departments
of Federal Polytechnic, Ugep?
3. To what extent do science laboratories in Federal Polytechnic, Ugep meet established safety
standards?
Hypotheses
The following null hypotheses were tested at 0.05 level of significance:
1. There is no significant difference in the mean ratings of lecturers and students on the adequacy of
physical laboratory facilities in Federal Polytechnic, Ugep.
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2. There is no significant difference in the mean ratings of lecturers and students on the availability
and functionality of laboratory equipment in Federal Polytechnic, Ugep.

3. There is no significant difference in the mean ratings of lecturers and students on the safety
standards in science laboratories of Federal Polytechnic, Ugep.

Literature Review

Science Laboratory Facilities

Science laboratory facilities refer to the physical structures, spaces, and permanent fixtures designed and
equipped for conducting scientific experiments and practical work (Kozub, Kozub, Lukianova,
Borysova, Taraduda & Kachur, 2021). These facilities include laboratory buildings, workbenches,
storage cabinets, fume hoods, water supply systems, gas lines, electrical outlets, and ventilation systems.
Adequate laboratory facilities provide conducive learning environments where students can safely
perform experiments, make observations, collect data, and develop scientific inquiry skills essential for
science and technology education.

The concept of laboratory adequacy encompasses several dimensions including physical space
sufficiency, structural integrity, accessibility, and compliance with established standards. According to
Yusuf & Ibrahim (2024), an adequate science laboratory should provide sufficient working space per
student, proper lighting, adequate ventilation, and appropriate utilities necessary for conducting various
experiments. The National Board for Technical Education in Nigeria specifies minimum standards for
polytechnic laboratories, including space requirements, furniture specifications, and utility provisions.
Laboratory Equipment

Laboratory equipment comprises the tools, apparatus, instruments, and consumables required for
conducting scientific experiments and practical demonstrations (Ikhide, 2025). This includes basic
equipment such as beakers, test tubes, burners, and balances, as well as sophisticated instruments like
spectrophotometers, centrifuges, microscopes, and pH meters. The availability and functionality of
equipment directly impact the quality and scope of practical experiences students receive during their
training.

Equipment functionality refers to the operational condition and fitness for purpose of laboratory
apparatus. Peng (2018), emphasize that having equipment that is obsolete, broken, or poorly maintained
is equivalent to not having equipment at all. Regular maintenance, calibration, and timely replacement of
worn-out equipment are essential for ensuring continuous availability of functional apparatus for teaching
and learning purposes.

Laboratory Safety Standards

Laboratory safety encompasses policies, procedures, and practices designed to protect laboratory users
from physical, chemical, and biological hazards while promoting responsible conduct of experimental
work (Wang, Su, Cao, & Li, 2025). Safety standards include provisions for personal protective
equipment, emergency response systems, hazardous waste disposal, equipment safety features, and user
training. Compliance with safety standards is crucial for preventing accidents and creating learning
environments where students can conduct experiments with confidence.

Theoretical Framework

This study was anchored on the Systems Theory as propounded by Ludwig von Bertalanffy (1968). The
Systems Theory views an organization as an interconnected set of elements that function together to
achieve common goals. In the context of science laboratory evaluation, this theory suggests that
laboratory effectiveness depends on the interrelationship among various components including physical
facilities, equipment, human resources, safety protocols, and management systems.

According to the Systems Theory, each component of the laboratory system influences and is influenced
by other components. For instance, inadequate physical facilities may limit the type and number of
equipment that can be accommodated, which in turn affects the range of practical activities students can
perform. Similarly, poor safety systems may restrict the types of experiments that can be safely
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conducted, regardless of equipment availability. This theoretical perspective emphasizes that improving
laboratory conditions requires holistic interventions addressing all system components rather than isolated
improvements to individual elements.

The theory is relevant to this study because it provides a framework for understanding how different
aspects of laboratory provision interact to determine overall laboratory quality. It suggests that evaluating
laboratories requires examining multiple dimensions including facilities, equipment, and safety standards,
and understanding their interconnections. This holistic approach guided the design of this study's
evaluation framework and the interpretation of findings.

Empirical Review

Several empirical studies have examined the state of science laboratory facilities in Nigerian educational
institutions, revealing widespread inadequacies. Abdullahi (1982) conducted a pioneering study on the
state of science teaching in Nigeria and found that most secondary schools and colleges lacked adequate
laboratory facilities and equipment. The study documented that over 60% of surveyed institutions had
insufficient laboratory space and more than 70% lacked basic equipment for conducting prescribed
experiments. Although this study was conducted decades ago, subsequent research suggests that
conditions have not improved significantly.

More recently, Aina and Akintunde (2013) investigated laboratory facilities in Nigerian universities and
found that many science departments operated with obsolete equipment, inadequate workspace, and poor
maintenance systems. Their study involving 350 science students across five universities revealed that
73% of respondents rated laboratory facilities as inadequate, while 68% reported that equipment
availability was poor. The researchers concluded that insufficient funding and poor maintenance culture
were primary factors responsible for deteriorating laboratory conditions.

In a study specifically focused on polytechnic education, Agharuwhe and Ugborugbo (2009) examined
laboratory provisions in polytechnics in Delta State, Nigeria. Their findings indicated that laboratory
facilities were grossly inadequate, with student-equipment ratios far exceeding recommended standards.
The study found that laboratories lacked modern equipment, had poor ventilation, and suffered from
irregular power supply. These conditions negatively affected students' practical skills development and
overall learning outcomes.

Okebukola (2020) conducted a comprehensive assessment of science education in Nigerian tertiary
institutions and reported that laboratory infrastructure had deteriorated significantly over the past two
decades due to inadequate funding and neglect. The study involving 1,200 science students from 15
institutions revealed that only 23% had access to well-equipped laboratories, while 65% reported safety
concerns. The researcher recommended urgent government intervention to revitalize science laboratory
facilities across Nigerian institutions.

Regarding safety standards, Ifeanacho (2012) investigated laboratory safety practices in Nigerian
universities and found serious deficiencies in safety equipment provision, user training, and emergency
response systems. The study revealed that 78% of surveyed laboratories lacked adequate fire
extinguishers, 82% had no functional emergency shower systems, and 91% of students had not received
formal laboratory safety training. These findings highlighted the urgent need for institutions to prioritize
laboratory safety to protect users from preventable accidents.

Despite the abundance of research on laboratory conditions in Nigerian universities and secondary
schools, there is limited empirical data specifically addressing polytechnic laboratories, particularly in
under-researched regions like Cross River State. This study addresses this gap by providing empirical
evidence on the state of science laboratories in Federal Polytechnic, Ugep. Cross River State. Nigeria.
Methodology

This study adopted a descriptive survey research design to evaluate science laboratories in Federal
Polytechnic, Ugep. The population consisted of all science lecturers and students in the institution,
comprising 45 lecturers and 360 students from the Departments of Science Laboratory Technology,
Computer Science, and Statistics. Using Taro Yamane's formula and purposive sampling for lecturers, the
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sample included 25 lecturers and 120 students selected through stratified random sampling technique,
proportionally distributed across the three departments.

The instrument for data collection was a structured questionnaire titled "Science Laboratory Evaluation
Questionnaire" (SLEQ) developed by the researcher. The questionnaire comprised two sections: Section
A collected demographic information, while Section B contained 45 items distributed across three clusters
corresponding to the three specific objectives: physical facilities adequacy (15 items), equipment
availability and functionality (15 items), and safety standards (15 items). Items were structured on a 4-
point Likert scale: Strongly Agree (4), Agree (3), Disagree (2), and Strongly Disagree (1). An observation
checklist was also used to validate responses and gather additional data on laboratory conditions.

The instrument was validated by three experts: two in Science Education and one in Measurement and
Evaluation from the University of Calabar. Their suggestions led to modifications that improved the
instrument's clarity and content validity. The reliability of the instrument was established through a pilot
study involving 20 respondents (5 lecturers and 15 students) from Federal Polytechnic, Nekede, who were
not part of the main study. Cronbach's Alpha reliability coefficient was calculated, yielding a value of
0.82, which was considered adequate for the study.

Data were collected by the researcher with the assistance of two trained research assistants over a period
of four weeks. Permission was obtained from the institution's management before data collection
commenced. Copies of the questionnaire were administered directly to respondents, with a return rate of
95%. The observation checklist was completed during scheduled laboratory visits to all science
laboratories in the institution.

Data analysis involved both descriptive and inferential statistics. Mean and standard deviation were used
to answer the research questions, with a criterion mean of 2.50 used as the benchmark for decision-
making. Items with mean scores of 2.50 and above were regarded as adequate or acceptable, while those
below 2.50 were considered inadequate or unacceptable. Independent samples t-test was employed to test
the null hypotheses at 0.05 level of significance. All statistical analyses were performed using the
Statistical Package for Social Sciences (SPSS) version 25.

RESULTS

The findings of the study were presented in Tables in accordance with the research questions and
hypothesis as follows:

Research Question 1: How adequate are the physical laboratory facilities in science departments of
Federal Polytechnic, Ugep?

Table 1: Mean Ratings of Adequacy of Physical Laboratory Facilities

L
Item Statement (ne=c;151;'ers (S;g;l;:;)t > Overall Remark
Mean SD Mean SD Mean SD
| Laboratory space is sufficient for , |, 088  2.08 092 209 091 Inadequate
students
,  Laboratories  have  adequate, ,, 093 215 0.87 217  0.89 Inadequate
workbenches
3 Laboratory lighting is adequate 2.48 1.02 2.52 0.95 2.51 0.97 Adequate
Ventilation systems are functional 1.96 0.84 1.88 0.79 1.90 0.81 Inadequate
s Water supply s regular and, 5, 0.96 2.28 091 229  0.92 Inadequate
adequate
6 Electrical outlets are sufficient 2.16 0.89 2.20 0.94 2.19 0.93 Inadequate
Storage facilities are adequate 2.04 0.86 1.98 0.82 2.00 0.83 Inadequate
g  Laboratory fumniture is in good, ,g 094 235 098 233  0.97 Inadequate
condition
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Lecturers
It tat t
em Statemen (n=25)

9 Waste  disposal  systems are 208
adequate

10  Laboratories are structurally sound 2.56

11 Fumg hoods are available and 1.80
functional

12 Gas supply systems are adequate ~ 1.92

13 Laboratory floors are appropriate ~ 2.44

14 Emergency exits are clearly marked 2.00

15 Laborat.ory environment 1S 220
conducive
Cluster Mean 2.17

0.85
1.01
0.76

0.81
0.99
0.83

0.90

0.70

Students

(n=120)
2.12
2.60
1.75

1.88
248
2.04

2.25

2.17

Overall
0.88 2.11
1.05 2.59
0.72 1.76
0.77 1.89
1.02 2.47
0.86 2.03
0.93 2.24
0.68 2.17

Remark

0.87 Inadequate
1.04 Adequate
0.73 Inadequate

0.78 Inadequate
1.01 Inadequate
0.85 Inadequate

0.92 Inadequate

0.69 Inadequate

Table 1 shows that the overall mean rating for physical laboratory facilities adequacy was 2.17 (SD =
0.69), which is below the criterion mean of 2.50. This indicates that physical laboratory facilities in
Federal Polytechnic, Ugep are inadequate. Only two items (laboratory lighting and structural soundness)
received mean ratings above 2.50, while 13 items were rated as inadequate by both lecturers and students.
Research Question 2: What is the level of availability and functionality of laboratory equipment in
science departments of Federal Polytechnic, Ugep?
Table 2: Mean Ratings of Availability and Functionality of Laboratory Equipment

L
Item Statement (ne:;g;' ers (S;g;l;g)t > Overall Remark
Mean SD Mean SD Mean SD

16 ~Dasic glassware s available in, ;¢ 0.95 2.42 0.992.40  0.98 Inadequate
sufficient quantity

17 ~Analytical balances are available and , o 0.87 2.05 0.842.06  0.85 Inadequate
functional

jg  Microscopes are adequate  for o, 0.80 1.88 0.771.89  0.78 Inadequate
practical sessions

jo ~Bunsen bumers are available and, 0.97 2.45 1.01 2.44  1.00 Inadequate
functional

20  pH meters are available and calibrated 1.84 0.751.80 0.71 1.81 0.72 Inadequate

21  Spectrophotometers are functional 1.76 0.72 1.72 0.68 1.73 0.69 Inadequate

22 Centrifuges are available for use 1.88 0.78 1.85 0.75 1.86 0.76 Inadequate

o3 Reagents  and  chemicals —are, |, 0.88 2.18 0.912.16  0.90 Inadequate
adequately stocked

24 Distillation apparatus is available 2.28 0.92 2.32 0.952.31 0.94 Inadequate

p5  Laboratory equipment is regularly | o 0.82 1.92 079193  0.80 Inadequate
maintained

26  Equipment replacement is done when | 4, 0.74 1.78 0.711.79  0.72 Tnadequate
necessary

p7 ~Modem analytical instruments are | co 0.69 1.65 0.66 1.66  0.67 Inadequate
available
Computer-aided equipment is

28 - 1.92 0.80 1.88 0.77 1.89 0.78 Inadequate
functional

29  Equipment-student ratio is acceptable 1.76 0.72 1.70 0.68 1.72 0.69 Inadequate
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Lecturers Students

Item Statement (n=25) (n=120) Overall Remark
30 Comsumables are available when , ,, 0.90 2.25 0.932.24  0.92 Inadequate
needed
Cluster Mean 2.00 0.65 1.99 0.63 2.00 0.64 Inadequate

Table 2 reveals that the overall mean rating for equipment availability and functionality was 2.00 (SD =
0.64), which is considerably below the criterion mean of 2.50. This indicates that laboratory equipment in
Federal Polytechnic, Ugep is inadequate in availability and functionality. All 15 items received mean
ratings below 2.50, with particularly low ratings for modern analytical instruments, equipment-student
ratio, and spectrophotometers.

Research Question 3: To what extent do science laboratories in Federal Polytechnic, Ugep meet
established safety standards?

Table 3: Mean Ratings of Safety Standards in Science Laboratories

Lecturers Students

I 11 R k
tem Statement (n=25) (n=120) Overa emar
Mean SD Mean SD Mean SD

3;  [Fire extinguishers are available and , ,, 0.98 2.50 1.022.48  1.01 Inadequate
accessible

32 First aid kits are adequately stocked 2.32 0.94 2.38 0.97 2.36 0.96 Inadequate

33 Emergency shower systems are, ., 0.70 1.68 0.671.69  0.68 Inadequate
functional

34  Eye wash stations are available 1.80 0.74 1.76 0.71 1.77 0.72 Inadequate

35  Personal protective equipment s , | ¢ 0.89 2.20 0.912.19  0.90 Inadequate
provided

36 lsl:eff:y goggles are available for all , o 0.86 2.12 0.882.11  0.87 Inadequate

37  Laboratory coats are provided 2.28 0.92 2.35 0.96 2.33 0.95 Inadequate

33 Gloves are available for handling , ,, 0.97 2.45 1.00 2.44  0.99 Inadequate
chemicals

39  Safety rules are clearly displayed  2.52 1.03 2.58 1.06 2.56 1.05 Adequate

40  Students receive safety orientation 2.36 0.952.42 0.98 2.40 0.97 Inadequate

41 Chemical storage follows safety , |, 0.88 2.18 0.902.16  0.89 Inadequate
protocols

4o ~Hazardous waste is  properly , 0.83 2.05 0.852.04  0.84 Inadequate
disposed

43 ~Emergency contact numbers are , ;o 1.00 2.52 104251  1.03 Adequate
displayed

44  Laboratory has adequate ventilation , 0.85 2.08 0.872.07  0.86 Inadequate
for safety

45 Safety equipment s regularly o, 0.80 1.88 0.771.89  0.78 Inadequate
inspected
Cluster Mean 2.18 0.69 2.21 0.70 2.20 0.70 Inadequate

Table 3 shows that the overall mean rating for safety standards was 2.20 (SD = 0.70), which is below the
criterion mean of 2.50. This indicates that science laboratories in Federal Polytechnic, Ugep do not
adequately meet established safety standards. Only two items (safety rules displayed and emergency
contact numbers) received mean ratings above 2.50, while 13 items were rated as inadequate.
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Testing of Hypotheses

Hypothesis 1: There is no significant difference in the mean ratings of lecturers and students on the
adequacy of physical laboratory facilities in Federal Polytechnic, Ugep.

Table 4: t-test Analysis of Mean Ratings on Physical Laboratory Facilities Adequacy

Respondent Group N Mean SD df t-value p-value Decision

Lecturers 25 2.17 0.70 143 0.00 1.000 Not Significant
Students 120 2.17 0.68

Table 4 shows that the calculated t-value is 0.00 with a p-value of 1.000, which is greater than the alpha
level of 0.05. Therefore, the null hypothesis is not rejected. This indicates that there is no significant
difference between lecturers' and students' ratings on the adequacy of physical laboratory facilities.
Hypothesis 2: There is no significant difference in the mean ratings of lecturers and students on the
availability and functionality of laboratory equipment in Federal Polytechnic, Ugep.

Table 5: t-test Analysis of Mean Ratings on Equipment Availability and Functionality

Respondent Group N Mean SD df t-value p-value Decision

Lecturers 25 2.00 0.651430.08 0.937 Not Significant
Students 120 1.99 0.63

Table 5 reveals that the calculated t-value is 0.08 with a p-value of 0.937, which is greater than 0.05 alpha
level. Hence, the null hypothesis is not rejected. This means there is no significant difference between
lecturers' and students' perceptions of equipment availability and functionality.

Hypothesis 3: There is no significant difference in the mean ratings of lecturers and students on the
safety standards in science laboratories of Federal Polytechnic, Ugep.

Table 6: t-test Analysis of Mean Ratings on Safety Standards

Respondent Group N Mean SD df t-value p-value Decision

Lecturers 25 2.18 0.69 143 -0.22 0.826 Not Significant
Students 1202.21 0.70

Table 6 indicates that the calculated t-value is -0.22 with a p-value of 0.826, which exceeds the 0.05
significance level. Therefore, the null hypothesis is retained. This suggests that lecturers and students do
not differ significantly in their assessment of safety standards in science laboratories.

DISCUSSION OF FINDINGS

The findings of this study revealed significant deficiencies in science laboratory provisions at Federal
Polytechnic, Ugep across all three evaluation dimensions: physical facilities, equipment availability, and
safety standards. These findings align with the broader literature documenting widespread inadequacies in
science laboratory infrastructure across Nigerian tertiary institutions.

Physical Laboratory Facilities

The study found that physical laboratory facilities were generally inadequate, with an overall mean rating
of 2.17, which falls below the acceptable threshold. This finding corroborates earlier research by Aina and
Akintunde (2013), who reported similar inadequacies in Nigerian university science laboratories.
Specifically, the study identified insufficient laboratory space, inadequate workbenches, poor ventilation
systems, and lack of functional fume hoods as major deficiencies. These conditions create overcrowded
learning environments where students cannot effectively engage in hands-on experimental work.

The inadequacy of ventilation systems and fume hoods is particularly concerning from both pedagogical
and safety perspectives. According to Ifeanacho (2012), proper ventilation is essential not only for
creating comfortable working conditions but also for protecting laboratory users from harmful fumes and
gases. The absence of functional fume hoods limits the types of experiments that can be safely conducted,
thereby restricting the scope of practical training students receive. This finding supports Okebukola's
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(2020) assertion that deteriorating laboratory infrastructure in Nigerian institutions severely compromises
the quality of science education.

The study also revealed inadequate storage facilities and waste disposal systems, which are essential
components of laboratory organization and safety management. Similarly, Agharuwhe and Ugborugbo
(2009) found that polytechnic laboratories in Nigeria often lack proper storage systems, leading to
disorganized chemical storage that poses safety risks. The inadequate waste disposal systems observed in
this study suggest poor environmental management practices that could expose the institution to
regulatory violations and environmental hazards.

Interestingly, both lecturers and students agreed on the inadequacy of physical facilities, as evidenced by
the non-significant difference in their ratings (t = 0.00, p = 1.000). This consensus strengthens the validity
of the findings and suggests that the problems are observable and widely recognized by all stakeholders.
The agreement between the two groups eliminates potential concerns about subjective bias and
underscores the urgent need for intervention.

Equipment Availability and Functionality

The findings on equipment availability and functionality were particularly alarming; with an overall mean
rating of 2.00, the lowest among the three evaluation dimensions. This indicates severe deficiencies in
laboratory equipment provisions, which directly impacts students' ability to develop practical skills. The
study found that modern analytical instruments such as spectrophotometers, pH meters, and centrifuges
were either unavailable or non-functional in most laboratories. This finding is consistent with Abdullahi's
(1982) observation that Nigerian science laboratories suffer from chronic equipment shortages, a situation
that appears not to have improved significantly over four decades.

The poor equipment-student ratio identified in this study (mean = 1.72) represents a critical barrier to
effective practical training. When students cannot access equipment individually or in small groups, they
miss opportunities for hands-on skill development that is central to science and technology education.
Bajah (1999) emphasized that practical work requires students to actively manipulate equipment and
observe phenomena firsthand, experiences that cannot be adequately substituted through demonstrations
or theoretical instruction alone.

The inadequate maintenance and replacement of equipment further exacerbates the availability problem.
The study found that equipment maintenance was irregular (mean = 1.93) and replacement occurred
infrequently (mean = 1.79). This finding reflects a broader maintenance culture problem in Nigerian
institutions identified by Maduabum and Odili (2006), who noted that many institutions acquire
equipment without establishing sustainable maintenance systems. Without regular maintenance and
timely replacement, even initially adequate equipment provisions quickly deteriorate, creating a cycle of
continuous inadequacy.

The shortage of reagents and consumables (mean = 2.16) represents another dimension of the equipment
problem. Even when apparatus is available, experiments cannot be conducted without necessary
chemicals and consumable materials. This finding supports Okebukola's (2020) observation that
inadequate recurrent expenditure budgets in Nigerian tertiary institutions prevent the regular procurement
of laboratory consumables, forcing lecturers to modify or cancel practical sessions. The inability to
conduct prescribed experiments compromises curriculum implementation and reduces the quality of
training students receive.

Again, lecturers and students showed strong agreement in their assessment of equipment inadequacy (t =
0.08, p = 0.937), reinforcing the objective nature of the equipment shortages. This consensus is significant
because it eliminates potential arguments that perceptions of inadequacy might be exaggerated or based
on unrealistic expectations. Both groups recognize that equipment provisions fall far short of what is
needed for effective science education.

Safety Standards

The evaluation of safety standards revealed serious deficiencies, with an overall mean rating of 2.20.
While slightly higher than the equipment rating, this score still indicates unacceptable safety conditions
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that expose laboratory users to preventable risks. The study found critical gaps in emergency response
equipment, with emergency showers (mean = 1.69) and eye wash stations (mean = 1.77) largely absent or
non-functional. These findings mirror Ifeanacho's (2012) research, which documented widespread
absence of emergency safety equipment in Nigerian university laboratories.

The inadequate provision of personal protective equipment, including safety goggles (mean = 2.11),
laboratory coats (mean = 2.33), and gloves (mean = 2.44), represents a fundamental safety violation.
According to Hofstein and Lunetta (2004), providing appropriate personal protective equipment is a basic
requirement for any laboratory operation, as it serves as the last line of defense against chemical exposure
and physical injuries. The failure to provide these essential safety items suggests institutional negligence
in protecting laboratory users.

The study also identified deficiencies in safety training and protocols, with inadequate safety orientation
for students (mean = 2.40) and irregular inspection of safety equipment (mean = 1.89). These findings
indicate systemic safety management problems extending beyond physical equipment to include training
and monitoring systems. Agharuwhe and Ugborugbo (2009) noted that many Nigerian polytechnics lack
comprehensive safety management systems, relying instead on informal practices that leave significant
gaps in safety coverage.

The improper storage and disposal of hazardous materials identified in this study (chemical storage mean
= 2.16; waste disposal mean = 2.04) poses environmental and health risks. Modern laboratory safety
standards require systematic approaches to chemical management throughout their lifecycle, from
procurement through disposal. The deficiencies observed suggest that Federal Polytechnic, Ugep lacks
established protocols for hazardous material management, potentially exposing the institution to
regulatory violations and liability concerns.

The non-significant difference between lecturers' and students' safety ratings (t = -0.22, p = 0.826)
indicates shared recognition of safety deficiencies across stakeholder groups. This consensus is important
because it suggests that safety problems are not matters of differing perception or tolerance for risk, but
objective inadequacies that require urgent attention. Both teaching staff and students recognize that
current safety provisions are insufficient.

Implications of Findings

The inadequacies identified in this study have serious implications for the quality of science education at
Federal Polytechnic, Ugep and the employability of its graduates. Without adequate facilities, equipment,
and safety systems, students cannot develop the practical competencies expected by employers and
required for professional certification. This situation potentially undermines the institution's mandate to
produce middle-level manpower for Nigeria's science and technology sectors.

From a theoretical perspective, the findings validate the Systems Theory framework adopted for this
study. The interconnected nature of laboratory inadequacies observed across facilities, equipment, and
safety dimensions demonstrates how deficiencies in one system component affect others. For instance,
inadequate ventilation systems (a facility problem) restricts the types of experiments that can be
conducted (limiting equipment utility) and increases safety risks (a safety problem). This systemic
perspective suggests that effective interventions must address multiple dimensions simultaneously rather
than focusing on isolated improvements.

CONCLUSION

This study comprehensively evaluated science laboratories in Federal Polytechnic, Ugep, Cross River
State, Nigeria, examining physical facilities, equipment availability, and safety standards. The findings
revealed pervasive inadequacies across all evaluation dimensions, with physical facilities, equipment
provisions, and safety standards all falling below acceptable thresholds. The study established that
laboratories suffer from insufficient space, obsolete and non-functional equipment, poor equipment-
student ratios, and serious safety deficiencies including absent emergency equipment and inadequate
personal protective provisions.

214



Abeh ..... Int. J. Innovative Soc. & Sci. Educ. Res 14(2):205-216, 2026

The strong agreement between lecturers and students in their assessment of laboratory conditions
validates the objectivity of the findings and underscores the severity of the problems. These inadequacies
severely compromise the quality of science education delivered at the institution and limit students' ability
to develop practical competencies necessary for professional practice. The findings highlight urgent needs
for institutional and governmental interventions to upgrade laboratory infrastructure, procure modern
equipment, and establish comprehensive safety management systems.

The study contributes to the limited empirical literature on polytechnic laboratory conditions in Nigeria,
particularly in under-researched regions like Cross River State. It provides baseline data that can guide
targeted interventions and resource allocation decisions. The systemic nature of the problems identified
underscores the need for holistic approaches to laboratory improvement rather than piecemeal
interventions addressing isolated deficiencies.

RECOMMENDATIONS
Based on the findings of this study, the following recommendations are made:

1. The management of Federal Polytechnic, Ugep should immediately conduct a comprehensive
audit of all science laboratories and develop a prioritized action plan for addressing identified
deficiencies, with clear timelines and budget allocations for implementation.

2. The Federal Government through the Tertiary Education Trust Fund should provide special
intervention funding specifically earmarked for upgrading science laboratory facilities and
equipment in Federal Polytechnic, Ugep, with mechanisms ensuring these funds are utilized
exclusively for laboratory improvement.

3. The institution should establish a dedicated Laboratory Maintenance Unit staffed with qualified
technicians responsible for regular equipment maintenance, calibration, and minor repairs to
extend equipment lifespan and ensure continuous functionality.

4. The Polytechnic management should institute mandatory comprehensive laboratory safety
training for all students and staff using science laboratories, with annual refresher courses and
documentation of training completion as a prerequisite for laboratory access.

5. The institution should procure and install essential safety equipment including functional
emergency showers, eye wash stations, fire extinguishers, first aid kits, and adequate personal
protective equipment for all laboratory users, with regular inspection schedules to ensure
functionality.

6. The management should explore partnerships with industries, alumni associations, and
international donor agencies to secure additional resources for laboratory equipment procurement
and infrastructure development through memoranda of understanding and collaborative
agreements.

7. The Polytechnic should establish a revolving Laboratory Development Fund financed through a
percentage allocation from internally generated revenue, student laboratory fees, and donations
specifically dedicated to continuous laboratory improvement and equipment replacement.

8. The National Board for Technical Education should strengthen its monitoring and accreditation
processes to ensure that polytechnics, including Federal Polytechnic Ugep, comply with
minimum laboratory standards, with consequences for persistent non-compliance including
temporary suspension of program accreditation.
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