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Abstract
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cover d dqrmg the course of the study were cells and molecules of life, diversity of organisms,

Mendelian genetics, ecology- organisms and environment, plant and animal physiology, applied
ecology, and biotechnology.

Each rtmghtly test had a component which required students to explain a hiological phenomenan
or process. Answer scripts were graded using a scoring scheme with six criteria- (1) articulation of
causal clalrhs (2) use of appropriate and sufficient evidence to support these claims; (3) use of
reaso r} ng that draws on scientific principles to explicitly link the evidence to the claim; (4) accuracy
of reasoning; (5) application of appropriate scientific principles; and (6) correct sequence of events,
This scheme is a blend of the marking scheme of the West African Examinations Council for biology
and the rubric proposed by McNeill, Lizotte, Krajcik, & Marx, (2006). The five biology teachers who
were trained using the scoring scheme (inter-rater reliability of 0.89), graded the scripts under the
supervision %of the lead author. During the 9-month duration of the study, a total of 3,924 scripts
containing answers to questions demanding explanation of biclogical phenomena were graded. The
scores|of the 218 students were grouped into high (upper 25%), average (middle 50%) and low
{(lower 25%)1 Every two months, a random sample of five students from each group was interviewed

to see\n depth information on why they offered the explanation to the biological phenomenon in

their a swers Interview sessions took place during class free periods and fasted about 20 minutes
on the average for each session. interview data were audio recorded, transcribed and coded. The
teachers noﬁed the socio-cultural attributes colouring each explanation.

Results DISCPSSEOI'I and Conclusion

Follow-up reknews by the research team aggregated five socio-cultural attributes of the explanations

namely language habitat, religious orientation, socio-economic status and gender. The following is a
report on the socio-cultural factors unveiled from the data collected in the study.

Language

About 43% of the explanations were influenced by the degree of fluency in the language of writing
the ex lanat!on This supports findings of previous research (Thomas and Collier, 2002) that
angua%ils a key factor in teaching and learning. Chukwu (not real name; 16-year old male) one of

the target sn[udents presented a rich and detailed explanation of the question: Explain how energy
flows from one trophic level to the next in an ecosystem”. Chukwu wrote:

n an| ecosystem, the energy from the sun is trapped by green plants that are primary
rodqcers at the bottom of the pyramid. When green plants are eaten e.g. by a goat
prlmary consumer), the energy is passed to the primary consumer. Part of this energy is
onverted to body heat. If the primary consumer is warm-blooded, it will eat more plants
ecaqse of the energy loss, but if cold-blooded like a lizard, it will eat less. Energy flows to
econbary consumers e.g. a hawk when they eat primary consumers. Tertiary consumers
such as man finally get the energy by eating secondary consumers. At each level, energy is
lost so man gets very little at the end of the day.
|

Interview data confirmed that Chukwu grew up in a home where English, the language of instruction
in schools, is the primary language of conversation. He narrated: “at home, my parents give us
support to reLd English books and newspapers”. Comparison of the explanations of Chukwu of
energy changes in the ecosystem with about 82% of those students with rich explanation shows
great similarit\} in their level of English language fluency. In contrast, students with greater fluency in
the mother tongue than English were less explicit in their explanations. Over three quarters of these
students were in the average and low score category. Risi, a 15-year old girl in this group gave the

fallowing wririen explanation to the question: “Explain the process of movement of mineral salts
from the 50il t ) the leaf of a flowering plant”.
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Risi: Mineral salts are taken by the root hairs to the plant. They move through the xylem to the

vever a different story when Risi was asked to explain the movement of mineral salts

during the interview session. Using a mixture of English and Yoruba (her mother tongue), Risi

n detail with accompanying rough sketches, how mineral salts enter the epidermal cells of
by diffusion and active transport. The minerals (often called “minaral” by Risi in line with
?nciation) are further moved by diffusion to the xylem vessels and pulled “by a force from

the top” to the leaves. Intrigued by the level of detail in Risi’s oral explanation in contrast with the

ak and sketchy written explanation, we inquired if time was a constraint in the test. Risi:

“No sir. We had enough time. | cannot explain myself well in English. | don’t want the teacher to
punish me, if | make English mistake”. When we explored this strand of evidence further, we found
that 93.6% of those students in the upper 25% were in the high achieving group in the English
language class.

Student hdbfmt

Student habitat defined as where the student spends most of his or her time outside school was
found to p|ay a role in the biological explanations offered by the students. This reflected significantly
in ecologicﬁl concepts as students regardless of their group (high, average or low) copiously celoured
their expla

is: “Using examples, explain the feeding relationships in a food web”. Over 90% of students from the
coastal area used aquatic environment examples. Their explanation had several common elements. .
A typical explanation given by Senapon in the average achievement group is:

ations in ecology with their rural/urban context. The question that exemplifies this trend

y example is an aquatic food web. Organisms in the water such as fish, water snails, water -

boatman require energy for daily life. The energy is derived by eating organism in the lower
food chain such as planktons. The plankton get their energy from the sun. Several food
chains in the aguatic environment are linked to form the food web. The energy used

roughout the web comes from the sun.

Most of the students from the savannah geographic zone gave explanations on energy relationships

savannah, Evidence from Sandoval and Millwood (2005) points in a similar direction.

Religious o}r'entatr'on, socio-economic status and gender

|
xpla natisz offered by students on sex-linked characters, albinism and human diseases were found

to be large

y coloured by religious orientation of the students. Socio-economic status and gender did

ot feature as discriminatory variables in the explanations throughout the course of the study. This

b
is a refres

hing finding since these two variables have been implicated in students’ performance in

Fcience (Morrison, 2006).

Conclusions and Significance

Lhis study | examined how socio-cultural factors impact on students’ explanation of biclogical
phenomena. Additionally, it sought to find out how such factors can be harnessed for improving
berformance of students on tasks requiring explanations in biology. The study suggests that science

hould look beyond traditional variables in the quest to explain students’ performance. It

ncovered some socio-cultural variables to which hitherto attention is weakly paid in explaining

Peachers s

study is o

tudents’ performance in science. It draws pedagogical attention to these socio-cultural variables as
areas which science teachers should focus while delivering science instruction. Although the present

n biological concepts, the wider reach of its findings to other areas of science can be

nypothesized. Though not generalizable on account of sample-size limitation, the study offers
aluable insight into how science teachers in Africa can bolster students’ achievement in science by
ecognising|the interplay of the socio-cultural variables identified in this study in the teaching and
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