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Abstract

Thriving in the 21st century knowledge-intensivaginology-driven economy requires that studenesdagpped
with the pre-requisite life skills such as thosecdfical thinking, cognition, information technayg, problem
solving and entrepreneurship. These skills are alsdbutes of scientific literacy. Attainment o€isntific
literacy at reasonable levels is therefore impdrtanline with the 21st century global demandssixg Science
and Technology Education (STE) curricula in Nigeware reviewed and restructured. The Basic Science
Curricula at the primary and junior secondary sthewels are examples of such curricula. These ewigh
adequate acquisition of scientific literacy as ithgiimary objective. The significance of scientifiteracy
therefore demands that their levels of attainmenorag pupils exposed to such Basic Science Curribala
investigated. In the present study, extent of matt@nt of scientific literacy at its various levdlg male and
female Basic Science students was investigatedg asi instrument - Test of Scientific Literacy LisvgrOSL)

- on students from four schools randomly selectethfco-educational schools in Abia State of NigeRasults
indicated very low performance in the attainmenaggregate scientific literacy attributes as wslirathe four
various scientific literacy levels. However, maleidents significantly performed better than theiméle
counterparts. These findings imply that the compaés needed for thriving in the 21st century catitipe
global market and which are also attributes ofrgdie literacy and entrepreneurship developmeatret being
adequately acquired. Inquiry oriented/problem swjvi interactive pedagogical approaches that wiamce
scientific literacy attainment by youths shouldifplemented.
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1. Introduction

Science and Technology have become the mediatiligreun the global community affecting all facefslife-
socially, economically morally and politically. fE€tive science and Technology Education (STE)bdeome
an instrument par excellence for the developmertitefens to their full potentials in keeping upthviglobal
economic challenges and demands. Thriving i 2&ntury knowledge-intensive, technologically-drive
economy, also characterized by rapid changes avetsity requires students to be equipped not orith w
technical knowledge of various subjects but mongdrtantly with certain competencies or real lifdlskSkills
acquisition, which is the central issue in STEegivt the sustainable development enhancementathesdics.
These skills that can be acquired using effectiVE &nd which are attributes of scientific literanglude those
of communicating, creativity, critical and reflagti thinking, taking responsibility, decision makjrgroblem
solving, cognitive and entrepreneurial skills. Téneskills enable human beings to survive, develagir tfull
capacities, live and work in dignity, improve thaatjty of their lives and environment, participétdly in their
community development, and make informed decismmerning their present and future. Thus eduedtio
science and technology that responds to tifec2htury global perspectives which must have thiiaition of
scientific literacy as its central theme, beconmpérative and has made every nation in the wodsecfor its
advancement. This need for advancement of sciamtéeghnology that responds to global perspectiassied
to the adoption of scientific literacy as a contempy goal of STE all over the world. Scientifiteliacy has
been defined as the knowledge, understanding apticafion of scientific concepts, and processesig¢iwh
include skill acquisition and development of ddsieaattitude) for personal decision making as wadl
participating in civic and cultural affairs and @canic productivity (National Education Standard302).
According to the Biological Science Curriculum Sasd(BSCS, 1993) the pursuit of scientific literaisya
continuous life-long process. Individuals in amtiag society should keep learning to learn in pideattain a
reasonable scientific literacy levels. This becemecessary since it is more appropriate to rezedghiat each
individual occupies a position somewhere along atinaum of scientific literacy for different sciéfit
concepts. Accordingly the task of science edusai®ito move all students to different positionatthmply
richer understanding and application of scienc&CB (1993) describes four levels of scientificréitey used in
this study, namely nominal, functional, structuaatl multidimensional scientific literacy levelsha®nos (1995)
identified three levels of scientific literacy whiare cultural, functional and true scientific ey levels. In this
study the acquisition of the literacy levels acéogdto BSCS 1993 will be investigated. At the Noalin
scientific literacy levels; students recognize dieenain of science and certain words as belongingaasealm of
science as opposed to other disciplines such as adlitical science. Most students come to ctasentifically
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literate in “name only” without meaning or importan(cf cultural scientific level of Shamos 1995} the
Functional scientific literacy level, students atde to define certain scientific and technologteains but have
limited understanding of or personal experiencénliem. Students at this level lack interest, esittam and
knowledge of scientific investigation.
At the Structural scientific literacy level, thaident is able to understand the subject well endagxplain it to
another person in his or her own words. The stisdatthis level also appreciate the significarfcec@nce and
are able to apply information about the subjectdweel situation. Thus this level forms the founalaton which
understanding of other related scientific concéptisased. At the Multidimensional Literacy levelidents (i)
recognize personal deficiencies in knowledge ollsskirough scientific investigations; (ii) applynéwledge,
skill and attitude to understand related concepid solve problems or answer questions (cf Truensifie
literacy level of Shamos 1995). This level reiwks life- long learning in which individuals coniato apply
the knowledge, skills and attitude to learningthtough their lives — a condition that enhance#vitg in a
changing world. The purpose of scientific and texdbgical literacy is for all students not just tedadividuals
destined for careers in science and technologyeetleourses and this is irrespective of their agdionality,
religion and gender. The development of a reasenabkl of scientific literacy among all studerdsivital tool
for economic, social, political and environmentavelopment, and therefore a pre-requisite for suestde
development. Sustainable development which islhwelopment that meets the needs of the presentagem
without compromising the ability of the future gea@gon to meet their needs cannot be actualizetiowtt
sustainable science education that is anchored cemtsic literacy acquisition. This demands thédie t
appropriate outcome of education is for all studenales and females-to become scientifically Itert® a
reasonable and functional extent.
Science for all as an appropriate goal of sciencetfe 21 century has led to reviewing and restructuring of
science and technology curricula all over the warduding Nigeria. Following Nigeria's endorsemeuit
international protocols for Education for All arte Millennium Development Goals (MDGs), and their
subsequent translation and adoption as Nationain&@oic Empowerment and Development Strategies
(NEEDS) goals, it became imperative to update igsturricula of the nation to cater for dynamgiobal
changes and the consequent contemporary needs ption as a country aspiring to be among thetfirenty
economies of the world by the year 2020 (NigerMision 20: 2020). In the Basic Science curriculuimg
contemporary global development called for the sidn of relevant contents bordering mainly on huraad
environmental sustainability. In the upper Basie. (the last three years/Junior Secondary Scheall), the
theme “Science and Development was also addedposexall students (males and females) to developimen
science and technology alongside skills that wilitde them face challenges, make informed decisaslop
survival strategies and learn to live effectivelighin the diverse global community of the®2dentury. Thus the
need to investigate the extent of attainment ofréwgiired scientific literacy levels by male andhéde students
exposed to the re-structured 9-year Basic Sciemrgddlum. Studies in science and technology hadécated
gender disparities in achievement and science psogldll acquisition, in favor of males (Nwagbo B0@daji,
2006). However Nwosu (1991 and 2001), Ibe (2006 2@13), found that females can also acquire seienc
process skills as much as males if exposed to pdpaised instructional methods. These researdiemsrved
that gender disparity in performance in sciencesduoa indicate lower intellectual capacities of &es, but
rather, the effects of gender stereotyping by tmesy (home, schools, industries etc). Effortsustidherefore
be made to break gender barriers in STE.
1.1 Statement of the problem
Massive and Rapid changes have taken place elltbe world altering the characteristics of stegin terms
of demography, life style, values, culture, fanstyuctures, social institutions, economy, patterinife as well
as the nature and ethos of science. The totalithefe changes and their interactions therefole foala new
image of science and technology education to refiecontemporary global changes and diversityhef 2"
century. Thus the development of a reasonable Ea&ientific literacy among students becomes &y as a
vital tool to economic, social and political deyahoent in any country. Since “science for all” inved equity it
becomes necessary that both males and femalesi@gpin developing nations like Nigeria, acquagentific
literacy attributes at reasonable levels as tHé&htury needed skills, that will enable them copth the
knowledge intensive, information and communicatiechnology driven world. This study thereforensiat
finding out the levels of acquisition of this neddsientific literacy by Nigerian youths exposedhe current
reviewed Basic Science Curriculum that has bearséd with global issues.
1.2 Purpose of the study
The Study aimed at investigating the:

(i) Aggregate Scientific literacy of Upper Basic Scierntstudents as tested by Test of scientificrdity

(TOSL) items
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(i) Scientific literacy levels of Upper Basic Scientstudents as tested by TOSL for the various sifient
literacy levels.

(i) Scientific literacy by males and females of Uppassi8 Science Il for the various scientific levets a
measured by TOSL.

1.3 Resear ch Questions and Hypotheses
Three research questions were formulated and opetihgsis tested at .05 level of significance todguihe
study.
1.4 Resear ch Questions
(1) What is the aggregate scientific literacy possebyedpper Basic Science Il students

(2) What are the mean scores of Upper Basic Scierstedents for the various scientific literacy leels

(3) What are the mean scores as measured by Testasftiiciliteracy (TOSL) for male and female Upper
Basic Science Il students on the various scierigfiels.

1.5 Hypotheses
Hol There is no significant difference in the mesaares of males and females as measured by Tssteotific
literacy.

2. M ethodology

2.1 Resear ch Design and Area of Study

The survey research design was used in the stilitlg. study was conducted in Ohafia Local Governmeat

of Abia State, Nigeria.

2.2 Sample and Sampling Technique

A sample of one hundred and sixty two (162) UppasiB Science |l students participated in the stuBgur
coeducational junior secondary schools were rangeglected from twenty three (23) coeducationabsthin
Ohafia local government Area of Abia State. Araattclass was randomly selected from each of the fo
schools.

2.3 Instrument for data collection

The instrument used in data collection was reseastldeveloped test of scientific literacy (TOSLade up of
forty (40) test items. In the development of thsearch instrument, the characteristics of ea@nsfic literacy
levels as outlined by Biological Science Curricul&tady (BSCS, 1993) were carefully followed andsidered
and items were constructed measuring the levelacqtiisition of scientific literacy at its variousvels by
students.

Part | was a practical section that demanded stadactivity and ability to communicate scientifideas
generated through problem solving while part 2 wasde up of multiple choice objective questions.| Al
questions were scored over one hundred points. didigbution of the marks according to scientifteracy
levels were as follows:

Nominal = 23%

Functional = 23%
Structural literacy level = 27%
Multidimensional literacy level = 27%

Criterion Mean: Table 1 shows the means and their percentagdébdorarious Scientific Literacy levels. The
Nominal and Functional levels were each scoredod23 points while the structural and multidimemeib
levels were each scored out of 27 points.

Percentage levels Decision Rule for Mean ScorBgcision Rule for Mean Scores (Structural
(Nominal and Functional and Multidimensional Scientific Literacy
Scientific Literacy Levels) Levels)

0-39 (Fail) Below 9.2 Below 10.8

40 — 49 (Fair) 9.2-114 10.8-134

50 — 59 (Pass) 11.5-13.7 13.5-175

60 — 69 (Good) 13.8-16.0 17.6 — 18.8

70 — 100 (Very Good) 16.1 - 23.0 18.9 — 27.05

Acceptable Pass Means (i) 11.5 and above for Ndn@ind Functional levels and (i) 13.5 and above for
structural and Multidimensional levels.
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2.4 Analysis of Data
The three research questions were answered usiag aved standard deviation scores of students vildle
hypothesis was tested at .05 level of confidenResults are presented in tables 2 and 3 accordingstarch
questions and hypothesis.
3. Resultsand Discussion
Table 2: Mean scores of students on acquisitiostightific literacy by levels and by gender.

Gender of Respondents Nominal Functional Structural Multidimensional Total

Males Mean 9.0909 8.6364 6.7045 6.5227 31.0568
N 88 88 88 88 88

Std. deviation 2.25723 2.09093 1.78859 1.69500 5.52186
Females Mean 8.0946 7.2703 5.6486 5.6486 23.2838
N 74 74 74 74 74

Std. Deviation 2.06848 1.95355 1.55654 1.47521  7.22348

Total 8.6358 8.0123 6.2222 6.1235 27.5062
162 162 162 162 162

2.22285 2.13515 1.76227 1.65227  7.43105

Table 3: t-Test for Equality of M eans on Scientific Literacy L evels

T Df Sig. (2-tailed)
Nominal 2.907 160 .004
Function 4.268 160 .000
Structural 3.969 160 .000
Multidimensional 3.467 160 .001
Total 7.755 160 .000

Table 2 shows that the aggregate mean score ftihealicientific literacy levels acquired by all dats is far
below the average (27.5 )which is less than 50v@réme). The students performed poorly at all éwvels of
scientific literacy (performing below the averag®mrmes as shown on Table 1). The highest score WwtsEned
for nominal scientific literacy level (8.63) foll@d by functional (8.01), then structural (6.72)d &hen the
lowest score for multi dimensional (6.12). Theseamecores are far below the acceptable mean offad the
nominal and functional levels and 13.5 for strugkand multidimensional levels.

Results on tables 2 also show that boys performetteibthan girls at all the levels of scientifitefiacy.
However, both boys and girls performed poorly oa élcquisition of scientific literacy test since #wores are
far below the acceptable average mean scores. Tihdfggs support those of Nwagbo (2006) who repaitow
scientific literacy acquisition (but not at the iars levels) by biology students.

Table 3 shows that males performed significantlifdoehan females at all the scientific literacydks. The t
value for all scores are higher than the criticabes of .004, 0.000 and .001 for nominal, funaipstructural
and multidimensional levels respectively.

These findings also agree with the observation ®€B (1993) that most students come to school dpgrat
the nominal level in which they are scientificdlitgrate in name only but cannot provide valid exgtions of
science concepts and natural phenomena.

The finding of very low scores in the levels of aisition of scientific literacy at all the literadgvels is very
disheartening. Although Nwagbo (2006) did not inigege acquisition of scientific literacy at therieaus levels,
she reported that student’s unhealthy attitudesitdsvscience and poor teaching methods must haweeded
to poor performance of students on scientific ¢itsrrelated tasks.

The finding of this study also suggests poor immatation of the Basic Science Curriculum newly
reconstructed by NERDC (2007). Ajibola (2008) haparted poor implementation of laudable objectives
Nigeria due to some teacher, student, institutiamal governmental factors. This may be the casegasds the
Upper Basic Science Curriculum implementation.

Implications of Findings on Gender and Acquisition of Scientific Literacy at the Various Levels for
Science and Technology Education (STE) for the 21st Century.

The results of this study indicate very low levefsacquisition of scientific literacy attributes thie four levels
(nominal, functional, structural and multidimensagnby both males and females and that the malderpsed
significantly better than the females at the fawels of scientific literacy. These results hanplications on
science and technology education for th& @ntury

The 2F' century has been described as knowledge-intemsidetechnologically driven era. The globalization
process fuelled by new technologies has generatesdontinental and inter-regional flows and neksoof
activity, as well as social, political and econoriniteractions. These linkages in trades and otfiernational
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systems demand that youths be equipped with thdedeeompetencies/skills to cope with the' 2&ntury
dynamic demands and challenges. These are skilisvii help increase graduates marketability, exgability,
and effectiveness and efficiency at work and ressinfor citizenship as well as adapting and thgivim the
dynamics of the global economy (Adikwu 2008). Suskills are: Cognitive academic/technical skills
(processing skills in language, science, technoletgyas well as the ability to use these tools gsgly and
interactively; Problem solving skills (capacity abserve, analyze, think critically, question, chage, suggest
creative solutions, identify parts of a problem amdovate; Social/interpersonal skills (ability itteract, and
communicate, relate well with others, work in tehoth as a leader and a member, negotiate, manade, a
resolve conflicts etc and develop social/professiometworks; Work ethics (Demonstrating commitment,
interest, enthusiasm, motivation, responsibilitynatrk, flexibility and adaptability, risk taking,lapal setting,
initiative and entrepreneurship); Autonomy (motieatto learn, learning independently, concern \oitie’'s own
development, self knowledge of one’s capacitielf, @mnfidence, ability to form and conduct life pk&and
personal projects, and to defend and assert oighits r,interests, limits and needs.

These life skills/core competencies which are lgrgecquired through effective science and technplog
education are indices or attributes of scientiferacy, especially at the structural and multidisienal levels.

Low level acquisition of scientific literacy theme®& implies inadequate acquisition of these requsgills by
Nigerian youths, a situation which if not propealiyended to may result to inability for adaptingl dhriving in

the 2F' century dynamic global economy. This issue thusdeeto be squarely addresses by research and
education in Science and Technology.

Again, these identified life skills will not onlyeltp students to find out, understand and use thentsfic
knowledge and technology of today, but also to find, understand and use the scientific knowledys a
technology of tomorrow. This sustainability attriesi or characteristics of such life skills makerthequisition
even more imperative. In developing countries hligeria, where curricula have been reviewed anttuesired

to accommodate the 2Xentury themes such as global environmental awagerfinancial, ICT, economic,
business and entrepreneurial literacy; civic litgrahealth literacy (2 century skills.org, 2011), low level
acquisition of scientific literacy implies inadedear non-implementation of the curricula objecsiv&here is
need for more emphasis on pedagogical approachearth inquiry oriented/problem solving and int¢ikecin
Nigerian schools in practice and not just in theomMeaching style should emphasize acquisition of
entrepreneurial and problem solving skills needed life. Hence, teaching styles should shift frohoge
equipping our youths with the technical knowledgeheir areas of specialization to those ensuroguition

of the necessary core competencies/life skills. $dBtent should be multifaceted to ensure multipéaning
and learning experiences that are rich. Also, cdutdization of STE content should be pursued stwecepts
are difficult to learn because the entire contdx60E as it is used in daily practice by men andneno from
different segments of the society is missing frasnwentional STE. There is also need to emphasieasive
use of ICT. ICT has the potential to enhance edralt quality and acquisition of scientific litesady
increasing motivation, promoting enquiry and exatmm and preparing individuals for the technolalyiven
world. There must therefore be a drastic shift fritia status quo to a more intensive use of |ICTchosls.
Also, the quality of teachers teaching in Nigers@hools must be improved and this must therefonetiected

in teacher preparation.

Lecturers can collaborate with other faculty memsb&nd other members of other faculties (especglial
sciences, engineering, physical sciences, etcyests, administrators to identify the problems itimg
sustainable STE for acquisition of life skills/stlific literacy. Grants from universities can bedg4o an extent
instead of waiting for the government to solve ¢éhgsoblems. Such problems will include professional
development especially for teachers of the Teaé&lercation Institutions so that prospective teachélisbe
well equipped for developing the 2&entury needed competencies/literacy in the stsden

Conclusion

In order to achieve scientific literacy in Nigerighere educational standards though emphasized @re n
implemented, standard based teacher educationg>daatization of STE and authentic assessment for
enhancing acquisition of scientific literacy/skilé adaptability and thriving in the 2lcentury knowledge-
intensive economy are some of the issues to beaugty pursued.
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