A
R

hat Students Think and How They Really Perfor
In Chemistry

Ross Hudson

tralian Council for Educational Researc




Some Background

An experienced chemistry teacher of over 30 years.
Year 12 chemistry is a subject in the final year of secondary




ACIE[R Why?

Jbserved differences in performance on two
aminations.

1der differences in performance.
ation on semester 2 examination very similar.

all differences at A+ grade were signifi

012.
ions for the 2010 Chemis

Grade Distributions
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30 years teaching
Girls seemed happier and performed better second semester
Exam semesterised
Discussions with colleagues revealed opposite happening at boys school.
Show graph


Issues In Initial study

Why were male and female students
oerforming differently?

1at impact did question style anc
1t have on performance?




AIC[E[R
Research Questions

» Do students have a preference for the type of
guestion style in terms of

— Multiple-choice or short-answer in genera

Vith respect to whether the questio
sing recall or application,



ACER Study

1. Conduction of trial tests with 192 (184
useful) secondary students from four

schools.
ANOVA analysis of trial tests.

asch analysis of trial papers-including
er difference.

n of Interviews with &

Y
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The five years chosen reflect when the study started but also the last five years of consistent course content and structure.
Trial tests conduced with a 50:50 distribution of boys and girls
Rasch analysis on trial tests


Results: Trial tests

184 students approx 50:50 male female.

tests. Two based on predominately reca
ntent and two application.

he other all short-a
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Use stoichiometry as example.  One MC test all stoich and one SA all stioch.  
Q1 on each test cover the same content(% composition)
When students did the tests they were spread over different days and the order varied across schools.


Trial tests

ribution showed a simile
examination

Frequency of male and female student scores (%)

m Males
M Females

Oto<10 10to 20 to 30 to 40 to 50 to 60 to 70 to 80 to 90 to
<20 <30 <40 <50 <60 <70 <80 <90 <100

Student frequency

Score groups (%)
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The distribution was more exaggerated than the SUE exams.


AlC[E[R
Trial test summary

. Male students (mean: 78.3%)
outperformed female students (68.6%).

Students performed better on multiple

noice than on short answer questior

ents performed better on re
than on applicatior
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Performance patterns generally matched the SUE examinations. 


Rasch analysis-gender difference

» In each comparison the male mean score was higher
than the female mean score.

However, the gender difference analysis showed tha
here was little actual difference in performance for
ale and female students of equal ability.

outcome was demonstrated in each co
er DIF analysis
r guestions
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Figure 7 shows that males were more able than the females with respect to application(stoichiometry questions) Considering the difference with the means this was probably unexpected.  Another interesting feature of this graph is the steepness of the standard curve, a highly discriminating shape. It shows that stoichiometry questions have a real ability to sort students into two camps, those who can and those who can’t.
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Conclusion

* It seems that more high ability males
are choosing Chemistry than are high
ability females.

1e high ability females appear to be
INng subjects other than Che

nerformance the
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The SUE examination overall show that females slightly outperform male students.
Examination of the grade distribution for Biology show the exact opposite to Chemistry.
That is the A+ grades are mostly awarded to female students.
Suggests that the better females are choosing Biology not Chemistry.
Obviously the study shows the need for further more extensive study.



Literature: Gender

Male students usually outperform female students in
assessments in the areas of mathematics and science.

Ifference is more pronounced in physics and chemis
1 In biology and psychology.

1swer guestions tended to favour female
Iple-choice favoured male stuc




Literature: Motivation

Unsurprisingly motivation is a key determinant of success

Male students have typically favoured choosing more
aditional” sciences (e.g. Chemistry and Physics).

e students tend to have a more positive outlook
lal success in these traditional sciences.

e usually shown greater achiever
] to females in these
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References in will appear in the paper that I have submitted for publishing soon and I can give any those details should they want them.


AlC|E[R
The interviews

» 59 students were interviewed (from 192)
* Interview schedule was standardised.
A small random sample of students

are reinterviewed a few weeks late
lew schedule is in the pape
were coded as be
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Interview results

of questions elicited responses as to prefere
of questions and question content.

ponses to Research Question 1 (n =59

Question preference combination Males Females Totals

Recall: as MC and Application: as MC
Recall: as MC and Application: as SA

Recall: as SA and Application:as MC

Recall: as SA and Application:as SA




ollow up question was asked.

est was to be either all multiple-choice or all short-a
vould you generally prefer to do regardless of the

Preferences of Students for Question Type (n=10C

Percentage who favoured multiple-choice
Weles | e s
I - -




ary student responses

tages and Disadvantages of Multiple-choice questio

Advantages Disadvantages
Possible to eliminate or narrow down response. | Can be confusing or tricky with good options

Checking answer against options
Can guess the answer if it can’'t be worked out Questions seemed designed to trick students

Usually easier questions |
Quickertodo |

Advantages Disadvantages

Proves that the student really knows the work Don’t have an opportunity to check answer against
any given options.

Can get marks for partially correct answers If you don’t know what to do you can’t attempt the
question at all.

Worth more marks Usually worth a lot of marks each
Can see where you went wrong Usually harder questions
. |Nopromptsfrom the question like multiple-choice
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MCQ Student Responses

« MCQ advantage:

“Multiple-choice only. It is much easier and reassuring. If you
don’t come up with the right answer it forces you to look over
your working and then try to work out where you have gone

rong. This cannot happen in short-answer questions, as ya
't be sure you are right”.

atimes because the answer is on the page you ju



SA Student responses
» SA advantages:

Short-answer, helps students show their working out step by

step for future exams, and rewards points for you step, rather
than lose all of the marks. Also once you finished the test, yo
an look at what went wrong in your steps thus correcting t
akes. Also you can correct your method of approach. £
elp your vocabulary by writing.”

advantages:

v how to do the que




Opinion v performance

» Lower performing students tended to prefer MCQ
over SA.
“Help work through process of getting right answer, a chance of

getting it right if you're clueless.” (rank 127%/192)

“If you are unsure of the answer you have a 1 in 4 chance eve
ou guess.” (166™M)

ter performing students could see both
ages of SA and some limitations to

Ing most of the time rather tha
ne students can gue
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Conclusions

tudents preferred MCQ to SA (p<0.05%

ompting the answer (MCQ) seemed t
omething students liked.

g what they know and pe
1at students |i



Thank you
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