The Question: Will I study physics?

	Things to consider
	
	Evidence of gendered and other responses
	Interventions and outcomes

	Do I like physics?
	
	Student interest in science declines with age (p 16)

Girls and boys generally more negative about physics and chemistry than biology, but particularly girls including those intending to study physics (p 15, 32)
	Standard grade physics course in Scotland appears to be successful in engaging and retaining students, but girls’ self-concept in relation to physics still declines relative to boys’ (p 19-20)

	
	Does it relate to my present or future interests or concerns?
	Perceptions of relevance are individual, immediate relevance is important (p32); for students, relevance refers to their everyday conversations and “existential speculations” rather than everyday phenomena (p 40)

Girls tend to more interested in biology; boys in physical sciences (p 14-15) but; polarisation is greatest for physics and diverges with increasing age (p 14, 17)

Interest relates to particular topics rather than subjects (p 32)

Boys more than girls are able to make links b/w physics and everyday experiences (p 22) 

Girls place higher value on relevance to society and practical applications of physics; boys on mathematical content (p 21-22, 32-3)

Students who are interested in physics for its relevance to future careers prefer content related to technology and society (p 33)

A small minority of students, mainly boys, who are interested in the subject for its own sake, are stimulated by the challenge of learning the abstract, mathematical content of physics (p 33)

Girls more than boys are interested in the purpose for learning about science (p 32)

Part of learning to behave and relate to others in gender appropriate ways involves learning what it is appropriate to pay attention to through gaining access to dominant gendered discursive practices; what one pays attention to affects perceptions of relevance and of competence; what  is valued and judged relevant in physics accords with what boys, more than girls, attend to (p 33-36)
	Early interventions in science curricula attempted to compensate for girls’ missed opportunities to develop skills and awareness of the relevance of science – changing the girls to be more like the boys; where programs were evaluated, girls’ appeared to develop more positive views generally of women’s roles and career possibilities but their personal aspirations were not affected (p 36-9)

Introducing material related to girls’ interests maintains the dominant discourse of femininity: this may restrict girls’ views of relevance, and possibly alienate boys; again, there is little evidence of long-term impact (p 39)

More radical proposals for change challenge gender boundaries as a constraint on all students (p 40)

Context-based or humanistic approaches may lead to greater enjoyment of and interest in physics particularly for girls (p 44-5); may increase overall participation rates of boys and girls and lead to more equitable gender, but not class, outcomes (p 43-4)

The learning demands may be more complex (p 44) but there is not evidence that students’ understanding is adversely affected (p 45)

Context-based approaches may not be understood by teachers (p 39) and may be opposed by students, mainly boys, concerned with exam performance (p 43, 45)

	
	Is physics more for males or for females?
	Stereotypes may be changing, with science becoming more ‘feminine’ (p 16)
	

	Do I enjoy being in the physics classroom?
	
	
	Whilst interest and enjoyment are important they are not sufficient reason for a student to choose physics; however, negative classroom experiences seem to deter choice of physics (p 21-2)

	
	Is my physics teacher inspired by the subject?
	Teachers may consider this to be a more important factor than students (p 19)
	Success of standard grade course may be due to the course being taught by physics-qualified teachers (p 20)

	
	Will my teacher treat me equitably?
	Teachers spend more time interacting with boys in science classes (p 49, 53); may be partly due to boy’s’ use of questioning and calling out answers (p 51, 53) and misbehaviour when girls receive attention (p 52)

Girls used to dilute and help manage behaviour of boys (p 51)

In science classes, teachers value boys’ experiences more, have higher expectations of boys, are more intellectually encouraging to and demanding of boys (p 49)

Studies of classroom interactions generally show: boys tend to receive negative feedback for their behaviour rather than for the quality of their work; girls receive less negative feedback, but more likely to relate to quality of work (p 52)

Discriminate use of criticism of students’ work conveys teacher’s high expectations (p 52)

Physics teachers may claim to be aware of equity issues, without this being reflected in their behaviour (p 53)

Male domination is so normal it may be invisible in classrooms (all subjects), and individualistic culture makes teachers blind to effects of their actions on groups (p 51)

Teachers tend to rate the ability of boys more highly even where achievements are comparable (p 55)
	Appropriate interventions can affect teacher attitudes and behaviours (p 53)

	
	Will my teacher respect me and my learning needs?
	Teachers are perceived as dismissive and disrespectful when students do not understand, and they give only limited responses to questions seeking deeper understanding (p 54)
	Positive classroom experiences may not impact on girls’ self-concept in physics (p 21)

	
	Does my teacher care about me as a person?
	Humanities students feel their teachers are more interested in them, than do physical science students (p 49)

Quality of relationship with and support from teacher is important in females’ choice of subjects but not for males’ (p 49)

Female science teachers have better sense of relating to students; males view successful teaching in terms of getting a concept across (p 52)
	

	
	Will diversity in ways of interacting be valued?
	Students want lessons to be more varied and more student-centred; they perceive more use of ‘chalk and talk’ in physics and mathematics classes than do teachers, and more than in other subjects (p 57)

Students prefer investigative practical work to recipe type activities, they value group activities, and they dislike being treated as passive receivers of knowledge (p 57-58)
	Strategies that maintain students’ autonomy and responsibility in learning include investigative laboratory work, class discussions, creative writing, problem solving and project-based activities.  Such strategies may have a positive impact on girls without a negative impact on boy’s overall achievement. (p 58)

	
	Will I be in a minority group in the class, and will this matter?
	Females in physics classes comment on the difficulties of being the minority in a mixed group, whereas males studying English literature considered this a bonus (p 78)
	

	
	Will I have more chance of success in an all girls class?
	Studies of the effect of single sex schooling on girls’ achievement are confounded by the difficulty of controlling for the effects of social class and ability/prior achievement (p 61)

Recent studies suggest that overall girls’ achievement is enhanced in single-sex schools, particularly at the lower end of the ability range, but the effects of ethnic background and parental support are not clear (p 63)

Single sex-schooling may lead to less gender-polarised subject choices, but girls’ still dislike science, and this is more marked among high ability girls (p 64-5)

Few studies exist of the effects of single sex groupings within coeducational schools, and these usually occur in concert with other changes to curriculum and pedagogy (p 68)

Effects of single sex schools/classes may be mediated by their effect on girls’ academic self-concept (p 38, 64, 68); teachers may hold higher expectations of girls in single-sex schools (p 66-7)

Differences in pedagogy and classroom dynamics may account for any effects of single sex schools/classes (p 38, 62, 70)
	

	Can I succeed at physics?
	How difficult is the subject?
	Measures of difficulty suggest that, in the UK, physics may be up to one grade more difficult than most other subjects; findings are challenged on technical and educational grounds (p 71-4); in Victoria statistical procedures are applied to ensure all subjects are of comparable difficulty

The perception that physics is difficult is part of the ‘common sense’ knowledge of both teachers and students (p 19, 74)

Perceptions of difficulty are important in students’ decisions not to study physics (p 78)

Differences between males and females interests/enjoyment and perceptions of possibilities for success across subjects are greatest in maths/science/business, and the gap increases when asked to predict future interest/enjoyment/success (p 23); irrespective of actual competence (p 24)
	

	
	Do I have the ability to handle the subject’s difficulty?
	Prior achievement is a significant influence, more so for girls (p 20)

Decline in girls’ liking for science linked to decline is views of self-efficacy (p 17)

Views of self-efficacy may be more important for girls than boys (p 20)

The kind of feedback that girls most often receive causes all students to loose confidence in their academic abilities (p 52)

Girls choosing physics tend to be ‘high ability’ (p 19); across all subjects, girls tend to underestimate their abilities, boys tend to overestimate theirs (p 52, 78); boys, more than girls, are prepared to study maths and science irrespective of their rating of their potential in these subjects (p 79)

Among students labelled as ‘gifted’, gender differences in self-concept, confidence and interest may not arise in science (p 79)
	

	
	Will there be opportunity to address difficult concepts?
	Students find science courses, and physics courses in particular, to be overloaded with content which is covered at a fast pace (p 77)
	

	
	How will teachers respond to my difficulties in understanding?
	Both males and females identify electric circuits and electromagnetism as particularly difficult, but teachers judge these as difficult only for females (p 78)

(p 27)
	

	
	Does assessment value what I can do?
	Girls may value understanding over success and achievement (p 58)

mc items favour boys and short answer questions girls, but some of the effect is due to differences in the content being assessed (p 94)

In some cases what is being assessed relates to differences in experiences, including out-of-school experiences (p 95)
	

	
	Will diversity in ways of relating to knowledge be valued?
	Girls more than boys tend to give value to the context, so that for some girls a problem may be more complex than intended by the assessor (p 35-36, 96)
	

	
	Will my learning be assessed equitably?
	Teachers may rate the same science work more highly if they believe it is from a boy (p 54-55)

Differences in values, interests and out-of-school experiences of males and females, and their impact on achievement and self-concept, may not be recognised and addressed appropriately by teachers/assessors (p 95-7)

Boys from lower socio-economic groups may be disadvantaged similarly (p 97); interactions b/w gender and race/socio-economic status are under-researched, but it seems likely that efforts to improve the performance of girls are affecting only the performance of some sub-groups (p 101)

Use of computer-based assessment may further disadvantage girls, but there is little research as yet (p 99)
	There is a tension between choosing assessments that are fit for their purpose (i.e. to extend the range of achievements) and concerns about bias in assessment practices; greater cots associated with diverse forms of assessment (p 98)

Coursework scores may be higher for girls, but this does not necessarily translate into an advantage overall (p 98)

	Is physics useful to me?
	What careers advice and encouragement do I receive?
	
	

	
	Will physics knowledge be useful in possible careers?
	perceived strategic usefulness of physics is a significant predictor of the choice of physics for both boys and girls (p 18)

Males may be more likely to emphasis utilitarian value of physics, females intrinsic value

Students choose physics and chemistry for career reasons, few choose for enjoyment, particularly girls; biology chosen for enjoyment (p 18)

Medicine is career choice for many girls taking physics (p 19)
	

	
	Will physics enhance my agency in making personal decisions? 
	
	

	
	Will physics enhance my capacity to act as a responsible citizen?
	Students who study physics to do good, tend to prefer human content; girls predominate in the group that do physics to do good and to help people (p 25)
	

	
	If I choose physics, will other choices be excluded?
	
	

	Will I choose physics?
	
	Three predictors are significant for students’ attitudes to physics: physics self-concept, views of physics, teachers treatment of students as people.  On its own, gender is not significant.  One large study shows that similar predictors apply to the choice to study physics with gender not being significant, another study finds gender to be significant as well (p 26-27)
	


