
An exploration of how different student groups experience General Chemistry 

and factors that influence these experiences 

Why General Chemistry?
General Chemistry courses are required for many college 

students to advance to higher-level chemistry classes and 

eventually careers in science. Guiding decisions as to which 

interventions may significantly impact student achievement in 

these courses is a big concern for educators for this reason. 

Student attitudes in general chemistry at the beginning vary 

from person to person and group to group, and, according to 

Barr et al.3, student attitudes are based on prior knowledge, 

interest, utility, anxiety, intellectual accessibility, emotional 

satisfaction, and fear. Furthermore, Berg4 found that attitude 

does indeed change among students in science courses, and 

that there are ways that faculty can change the way that courses 

are administered to do so.  
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- Participants generally had positive perceptions towards 

science at the beginning of the semester, regardless of 

gender and ethnicity 

- Participants generally had less positives views towards 

science by the end of the semester.

• Black and Mixed-Race students had the largest jump in 

perceptions of their abilities in science and levels of 

anxiety towards science after taking a general chemistry 

course  

• Asian and Hispanic/Latinx students had the least 

variation in their pre-/post-survey responses

- At least 70% of the participants’ views towards science 

either stayed the same or became more positive towards 

the end of the semester 

- Course instructors and TAs played the biggest role in 

influencing students’ perceptions towards science
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1) What are student attitudes towards science at the beginning 

of a semester in general chemistry?

2) Do students’ perceptions of science change over the course 

of a semester in a general chemistry course?

3) What factors influence general chemistry students’ attitudes 

towards and perceptions of science over the course of a 

semester?

4) Are there gender and/or ethnic differences in student 

attitudes towards science over the course of a semester? 

Oluwatobi Odeleye, Parsa Lessani & Diya Tang

Table 1. Results from CFA Analysis

Item Factor 1 

(Anxiety)

It makes me nervous to even think about 

doing science

0.9181

It scares me to have to take a science class 0.8893

I feel tense when someone talks to me 

about science

0.8641

α 0.8677

Item Factor 2 (Self 

Concept)

Science is difficult for me 0.8317
No matter how hard I try, I cannot 

understand science
0.8518

I do not do very well in science classes 0.8703
α 0.8130

Item Factor 3 (Value)

Science is useful in helping to solve the 

problems of everyday life
0.7907

Science is helpful in understanding

today’s world 
0.8670

Science is of great importance to a 

country’s development 
0.7941

α 0.7492

Table 3. Participants demographic

Pre-Survey 

(n =803)

Post Survey 

(n =757)
Gender

Female 567 (71%) 532 (70%)

Male 236 (29%) 225 (30%)
Race/Ethnicity

Asian 95 (12%) 86 (11%)

Black 40 (5%) 37 (5%)

Hispanic/Latinx 84 (10%) 93 (12%)

American Indian/Alaska 

Native

35 (4%) 28 (4%)

Mixed Race 51 (6%) 40 (5%)

White 489 (61%) 465 (61%)

Table 2. CFA Fit Statistics6-9

RMSEA (<0.08) 

(Root mean square error of approximation)

0.052

CFI (>0.90)

(Comparative fit index) 

0.981

TLI (>0.90)

(Normed fit/Tucker Lewis Index) 

0.972

SRMR (<0.08)

(Standardized Root Mean Square Residual) 

0.038

5.8

5.9

6

6.1

6.2

6.3

6.4

6.5

6.6

6.7

Asian Black White Hispanic/Latinx American

Indian/Alaska

Native

Mixed Race Female Male

Value of Science in Society Pre Post

4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9

5

5.1

5.2

Asian Black White Hispanic/Latinx American

Indian/Alaska

Native

Mixed Race Female Male

Self-Concept of Science Pre Post

4.2

4.4

4.6

4.8

5

5.2

5.4

5.6

5.8

Asian Black White Hispanic/Latinx American

Indian/Alaska

Native

Mixed Race Female Male

Anxiety Towards Science Pre Post

Pre- and Post- Survey Responses

0%

10%

20%

30%

40%

50%

60%

Asian Black/African Hispanic/Latinx White Mixed Race American

Indian/Alaska

Native

Female Male

Perceptions towards Science 

It has become more negative It has become more positive It has not changed

0%

20%

40%

60%

80%

100%

120%

140%

160%

180%

Asian Black/African Hispanic/Latinx White Mixed Race American

Indian/Alaska

Native

Female Male

Factors Influencing Perceptions towards Science 

The course instructor Other Courses/Instructors
Course TA My perception has stayed the same
Other

Pre –6.42 

Post – 6.19

Pre – 5.24 

Post – 4.92

Pre – 4.81

Post – 4.55

The participants for this study were recruited from both 

first and second semester general chemistry courses 

(CHEM 1 and CHEM 2)  in Spring 2021, with about a 

60% response rate. Participants were recruited from three 

(3) CHEM 1 sections and three (3) CHEM 2 sections. 

A pre- and post survey with items from the Modified 

Attitudes towards Science Inventory (mATSI)5 were used 

to determine student attitudes. The mATSI consists of 25 

items broken up into 5 sections – value of science in 

society (5 items), desire to do science (7 items), anxiety 

towards science (5 items), self-concept of science (5 

items) and perception of the teacher (3 items). 

We modified the instrument by removing certain items, 

and to establish validity and reliability of our instrument 

we ran both exploratory and confirmatory factor analyses 

(EFA and CFA) using Stata 17.0. Tables 1 and 2 show the 

results of the CFA and our resulting instrument. 

Participants rated items under each factor across a 7-point 

Likert-type scale ranging from 1 (Strongly disagree) to 7 

(Strongly agree). Table 3 shows the demographic of our 

participants.


