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(i) We could confirm our hypothesis that chemistry self-concept is strongly 

related to learning goal orientations.

(ii) We investigated the gender relations in chemistry self-concept with a special 

focus on students’ cultural backgrounds. The results show that chemistry self-

concept differs from science self-concept: the gender gap traditionally 

described in the literature could not be found. Instead, the study suggests that an 

interaction of gender and cultural background might influence chemistry self-

concepts.

(iii) We were interested in the influence of the context of the chemistry 

classroom and language on self-concept. 

In line with the literature, we found that a good relationship with the chemistry 

teacher seems to have a positive impact on chemistry self-concept. Also, the 

perception of chemistry language and chemistry self-concepts were strongly 

correlated. 
Source: Ruschenpohler, L. & Markic, S. (2019). Secondary school students’ chemistry self-concepts: gender and culture, and the impact of chemistry self-concept on

learning behaviour. Chemistry Education and Practice. Royal Society of Chemistry



UNDERSTANDING SELF-CONCEPT 



• Self-concept was measured using an adapted version of the PISA 

2006 science self-concept scale (Q37) (OECD, 2009b) with six items 

in which we replaced the word ‘‘science’’ with ‘‘chemistry’’.

• We measured the students’ learning goal orientations with three 

indicators. The first indicator was (i) the students’ need for cognition in 

chemistry. 

• We measured (ii) the students’ perceptions of their task persistence in 

chemistry with the five-item scale of the PISA 2012 questionnaire 

(Q36) (OECD, 2014a) in which we inserted ‘‘in chemistry’’ in each 

sentence 



ON SELF-CONCEPT

• In educational psychology, it is assumed that self-concept is closely related 

to the social context in class (Lin et al., 2009; Jacques et al., 2012). 

• The socio-cultural context has been found to be crucial in the formation of 

students’ self-concepts.

• the self-concepts of minority students have been investigated. Minority 

students tend to have lower self-concepts than students who belong to a 

country’s dominant ethnic group (Leslie et al., 1998; Riegle-Crumb et al., 

2011; Woods-McConney et al., 2013; Simpkins et al., 2015). 

• The language of chemistry seemed to be perceived as difficult, especially 

by those students with weak chemistry self-concepts (Ru ̈schenp ̈ohler and 

Markic, 2019). 



ON GENDER

• In contrast, in biology, girls tend to have stronger self-concepts 

(Nagy et al., 2006). 

• The analysis of the data revealed that the main effects of gender 

and culture were not significant. This indicated that gender and 

cultural background alone might not have an impact on chemistry 

self-concept.



CULTURAL BACKGROUND

72 (12.3%) Turkish or Kurdish

19 (3.2%) Italian

17 (2.9%) Each a Greek, Kosovan, or Polish

10 (1.7%) Russian

11 (1.7%) Croatian

9 (1.7%) Each a Bosnian or Romanian

85 (14.5%) other migration backgrounds

18 (3.0%) not specified migration background

50 (8.5%) multiple migration background

248 (42.4%) stated not to have a migration background











RESULTS AND DISCUSSION 
• Persistence, need for cognition, and understanding of scientific language in 

chemistry seemed to be good predictors of students’ chemistry self-

concept.

• Reflection on task choice behavior in small groups of students could be an 

interesting approach for supporting students’ development of a positive 

chemistry self-concept. 

• The social context in chemistry class seemed to explain only little variance 

in chemistry self-concept. 

• Peer relationships in chemistry did not have a significant impact on 

chemistry self-concept. 



• The perception of language seems to be closely related to 

chemistry self-concept. 

• Language-sensitive chemistry teaching tends to focus on helping 

students to address practical challenges in chemistry teaching. 

The emotional and social aspects of the perception of chemistry 

language tend not to be discussed in class.

• It becomes clear that students’ cultural backgrounds need to be 

considered in research using chemistry self-concept as a variable 

and, in particular, when investigating gender relations and the 

construction of chemistry identities. 



DRAW-A-SCIENTIST TEST (DAST)

• an open-ended projective test designed to investigate children's 

perceptions of the scientist.

• For several decades, researchers have used the “draw a scientist” test 

to make inferences about the beliefs and stereotypes that children

hold about scientists (Chambers 1983). 

• These drawings often depict white, middle-aged male scientists 

with lab coats, glasses, and facial hair working indoors under 

sometimes dangerous or secretive conditions (Finson, Beaver, and 

Cramond 1995). Despite the recent emphasis on equity in science 

education and particularly women in STEM, children’s work still 

resembled that of earlier generations.







THE ROLE OF GENDER IN SCIENCE 

• In describing drawing someone like themselves, a female student said, “I kind of imagined 

myself.” When asked to elaborate why they drew a male or female scientist, students 

explained: 

• “Usually men are scientists, not women, so I drew a man for my scientist.” (male student) 

• “Because I just see more men than women. It’s just that I’ve never seen a girl one. And the 

boys find more things than the girl ones, I think. Like, they figure out more things to fix up.” 

(female student) 

• “Because most [scientists] are [men].” (female student) 

• “When I usually think scientist, I think man.” (male student) 

• “I don’t really see girl scientists a lot, like on TV. I know they are there. That’s just the first 

thing that came to my mind.” (female student) 

• “I never saw a scientist on the movies that was a girl.” (male student) 



THE ROLE OF GENDER IN SCIENCE 

• When asked to explain their choice to draw a male or female, a few students 

emphasized that they knew women can be scientists despite drawing men. 

• “’Cause most scientists are male, but the rest are ... some can be girls. It’s not rare 

or anything. It’s just that I don’t think many girls want to be scientists.” (male 

student) 

• “A lot of scientists ... well, I don’t know. I was going to say, a lot of scientists are 

boys, but that’s not true.” (male student) 

• “[I drew a male] ’cause I was a boy, but I know there are lots of women scientists.” 

(male student) 



•SCIENTIST/CHEMIST ANG TATAY/NANAY KO

•SCIENTIST/CHEMIST SI MA’AM/SIR



•When children break through stereotypes in science, they 

become informed citizens who understand the role of 

science in society. Breaking through stereotypes also 

allows children from all gender and racial backgrounds 

to see themselves (and people different from themselves) 

as contributors to science. 



•The socio-cultural context has been 

found to be crucial in the formation of 

students’ self-concepts.



DISPLAYING FILIPINOS 
PHOTOGRAPHY AND COLONIALISM IN EARLY 20TH

CENTURY PHILIPPINES

• Dr. Benito M. Vergara, Jr.

• OBJECTIVE/S OF THE AUTHOR IN WRITING THE BOOK

• To provide a deeper insights into the nature of American colonialism and 

representation of the Philippines through the medium of photography.

• Combines the approaches of the historian and of the cultural and social 

anthropologist.



•Two genres, according to sources: 

•1. travel literature and 

•2. official colonial documents.

• In both genres, colonial officials, anthropologists, 

and travelers of different kinds utilized the 

camera as an instrument of surveillance and 

display, and imaged the Filipinos as racially 

and technologically inferior.



2. PHOTOGRAPHY AND TRUTH

• Basic notion of the photograph as the bearer of truth is based on 

several factors:

• The camera vision and human vision

• The attribution of objectivity and authority 

• The authentication of presence/existence

• The distancing of the producer at the moment of production.





•The author’s analysis of photographs revolved 

around these issues:

•Framing

•Representativity (Decontextualization / 

(Re)contextualization)

•Authentication of presence (Possibilities of 

distortion)

•The genre

•The caption



THE TASTE OF EMPIRE
• The relations between colonizers and colonized.

• Allan Sekula: “A photograph communicates by means of its association with some 

hidden or implicit text.”

• Uncover the underlying master narrative beneath the debris of events and ideas –

specifically, within the photographs 

• “civilizing process” / “social engineering” 

• Political education

• Schooling 

• Economic recovery



•White sheet- depriving the photographs of its spatial context and emphasizes the physical 

features of the photographed

•The eerie effect of people floating in space

•Decontextualization – loincloth, the sword, the bare breasts – recognizable as a signs of 

wildness.



• White sheet is a reminder of the anthropological beginnings… air of scientific 

authority…

•Most of the pictures shows individually…

•Consistent doubt on the capacity of the Filipinos to govern themselves…



•The symbols of “civilization” conspicuously displayed (hats, canes, the pocket watch 

chain, the bow ties)

•Ironically, the subjects deprive from individuality… sight of men lost in a flood of white 

suits



SIGNIFICANT VOICES GATHERED AND 
USED BY THE AUTHOR IN HIS BOOK

• Patricia Albers and William James call “photography’s basic 

epistemological premise.” --What one saw in the pictures seemed to 

look exactly as it would in “real life” 

• According to Fred W. Atkinson the Philippines was seen as a vast 

ethnological laboratory: “an ethnic museum, in which we can study the 

human race in its manifold forms”

• De Olivares’s book the photographs were the book’s main selling 

point; in a sense, the written text was only there to elaborate on the 

photographs. In comparison, the text seemed inefficient, and 

impoverished, in visualizing “reality”; the photograph was the 

inevitable substitute.



• Roy Barton expresses regret in his conclusion of The Half-Way 

Sun:  (Most striking passage to me as a reader…

• We have made them raw material out of which to work a 

national stunt; with government, schools. And a brand of 

education to them of doubtful value, we are fast destroying a 

culture incalculably old. Whether they profit more than they lose 

by we, ourselves attain a higher civilization, we may long – and 

very keenly – for just such beauty spots of primitive culture as 

now, in our passion for making folk like ourselves, we are 

destroying.



DRAW-A-SCIENTIST-PLACE (DASP): A PROPOSAL

• Culture-Gender-Place 🔛 Self-

concepts and Learning Chemistry

• Language-Contextualization-Localization-

Indigenization

• Assessing and Understanding Learner’s 

Place (Learning Environment)

• FOUR SEASONS

• Summer

• Winter 

• Spring

• Autumn

• TWO SEASONS

• Wet

• Dry



DRAW-A-SCIENTIST-PLACE (DASP)

• THE CHEMISTRY BEHIND (MAKING/PRODUCTION)

• CHEESE 

• BEER AND WINE

• DYING OF FABRICS

• TRADITIONAL MEDICINE 

• FOOD PRESERVATION (USEFULNESS DURING DISASTER)



•SCIENTIST/CHEMIST ANG TATAY/NANAY KO

•SCIENTIST/CHEMIST SI MA’AM/SIR



INCLUSIVITY…INCLUSIVE EDUCATION



INCLUSIVITY…INCLUSIVE EDUCATION



INCLUSIVITY…INCLUSIVE EDUCATION



• Reflect on…

• Physical Environment (Place –Rural & Urban)

• Technology Available

• Race/Ethnicity

• Gender

• Inclusivity



HOW ABOUT OUR TEACHERS
SCIENCE/CHEMISTRY SELF-CONCEPT? 



REFERENCES 

• Kelly, L.B. (2018). Draw a Scientist: Uncovering students’ thinking about science and 

scientists. Available at: https://www.nsta.org/draw-scientist

• Ruschenpohler, L. & Markic, S. (2019). Secondary school students’ chemistry self-

concepts: gender and culture, and the impact of chemistry self-concept on learning 

behaviour. Chemistry Education and Practice. Royal Society of Chemistry

• Vergara, B. M. (1995). DISPLAYING FILIPINOS: Photography and Colonialism in Early 

20th Century Philippines. University of the Philippines Press

https://www.nsta.org/draw-scientist

