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Abstract:  When assessing the effectiveness of science programs, it is important to accurately 

gauge subjects’ attitudes toward science.  We designed an assessment that would elicit more 

authentic “gut reactions” to pictures of a variety of science and non-science objects and 

activities as opposed to text-based questions asking students to make detached reflections on

their own attitudes toward science. This assessment was validated by administering it to 

middle school students along with a previously validated survey. 

Attitudes Toward Science 
When studying the effectiveness of science programs, it is important to accurately gauge students’ attitudes 

toward science.  Current research in this field tends to rely primarily on assessment tools asking introspective 

questions with a Likert scale response.  Some of these statements may be straightforward, “Every citizen should 

understand science” (Moore, 1997, p. 334), but most require the subject to reflect on her emotions, “I would 

enjoy studying science” (Moore, 1997, p. 335), and query an understanding of her own cognition, “No matter 

how hard I try, I cannot understand science” (adapted from Sandman, 1973 by Gogolin & Swartz, 1992, as cited 

in Rebello et al., 2011, p. 210). This introspective and metacognitive activity can be difficult even for adults 

and may be harder for children, typical targets for studies of science attitudes. While these commonly used, 

text-based tools are useful, we were interested in the potential advantages of using pictures to assess attitudes.   

In our contemporary culture, images are ubiquitous, but despite the pervasive nature of images, they are 

rarely used in research on attitudes towards science.  Images have been used in research to assess attitudes 

toward commercials, movies, and other products (Thurstone, 1930; Soley, 2006).   Market researchers have 

adapted picture-based assessments initially developed as psychological evaluations, aiming to study consumers’ 

non-conscious reactions.  Psychiatrist-developed instruments such as the Thematic Apperception Test, or TAT, 

have been utilized by advertisers to assess the reactions of customers to commercials (Soley, 2006). 

With respect to attitudes in educational settings, pictures have been included in a limited capacity, 

predominantly in asking children to draw pictures representing their attitudes and to pictorially represent levels 

of a Likert Scale. Several tests have asked children to draw a person, themselves, or people with certain careers 

such as scientists (Goodenough, 1926; Oakland & Dowling, 1983; Chambers, 1983; Finson, 2002; Martin, 

2004).  These assessments give compelling evidence of the children’s attitudes toward the subjects of their 

drawings.  Other assessments utilize pictures in lieu of words, aiming to discern the attitudes of younger 

children through illustrations of emotions (Kear, Coffman, McKenna, & Ambrosio, 2000).   

Assessment Design 
In the development of a picture-based assessment, we attempt to measure students’ attitudes toward science and 

related activities by asking them to rate their interest in pictures showing scientific activities and artifacts. By 

using images rather than statements, we are avoiding both the metacognitive task of responding to complex 

verbal questions and the reliance on the abstract notion of “science” which could be more negatively stereotyped 

than the specific scientific activities. For example, a middle-school-age student who claims that “science” is not 

interesting (or “cool”) may in fact be interested in a documentary about undersea exploration.  Furthermore, at 

the middle school level, many students associate the word “science” with the course that they are being required 

to take at school, and often their opinions about a subject are more closely linked to the teacher’s personality 

and teaching style than the actual content of the course.  In our picture-based assessment, students are presented 

with images of people doing science (see Figure 1) and objects related to science (see Figure 2) and asked to 

agree or disagree to one of two statements based on the type of picture:  “I would like to be doing what the 

people in the pictures are doing” and “I would like to find out more about the things in the pictures.”  This 

             
Figure 1. Image of person doing “science” activities. Figure 2. Image of “science” object.
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makes the test very simple to answer, another aspect we hope will better gauge students’ true feelings toward 

science.  Another obvious advantage pictures have over written or spoken language is the relative universality; 

by using a picture-based assessment, students with limited English speaking abilities will be assessed more 

completely and fairly using this methodology. We have been unable to identify any previous studies that have 

measured science attitudes in quite this way, but we anticipate that the indirect nature of posing the question of 

interest through an image of science in the world may lead to a more informative and honest response.   

Results and Discussion 
We administered the Picture-Based Science Attitudes Assessment and the modified Attitudes Toward Science 

Inventory (ATSI) (Rebello et al., 2011) to students at a rural middle school in central Florida using a within-

subjects design. During a non-academic enrichment period, students first took the picture-based assessment 

because of its more ambiguous nature, as we wished to avoid any “science” priming by the specific questions 

utilized by the ATSI.  A total of 38 surveys were completed and used in this analysis.  The students’ scores for 

all of the science-related pictures were averaged to produce a total “attitude toward science” score between 1 

and 10, with a higher score representing a more “pro-science” attitude and a lower score representing a less 

enthusiastic attitude toward science.  A similar average score was calculated from students’ responses to the 10-

question modified ATSI.  The Pearson correlation of these two measures was .437 (p=.01).  Based on the 

previously validated ATSI, we believe this correlation supports the validity of our picture-based assessment.  

The test was found to have high internal consistency with a Cronbach’s alpha reliability coefficient of .826.  

While our findings are informative, we would also like to investigate the content validity of the picture-based 

assessment by comparing it with other measures, such as interviews or experiments that ask students to choose 

between science and non-science activities.  This research could be extended in future studies of science 

attitudes by considering potential attitude differences between science in the “real world” and science in school.  
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