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Promoting Interest and Performance in High School Science Classes 

Methods and Results 

Participants. The overall sample consisted of 262 students from two different high 

schools within the same school district in a small, mid-western city. Students were nested within 

seven teachers and 19 classrooms. Eight of the classes were required freshman biology; nine 

classes were part of an integrated science program, primarily for ninth-graders, that covered 

biology, chemistry, physics, and geology; and two classes were elective physical science courses.  

Participants were 92% ninth-graders (8% tenth-graders), 52% female, 66% Caucasian, 15% 

African-American, 12% Asian, and 8% Hispanic. This was the overall sample used in the 

analyses in interest. For the analyses predicting course grades, we were able to obtain course 

grades for a sub-sample of these students (N = 100). In the grade sub-sample, students were 54% 

female, 68% Caucasian, 23% African-American, 4% Asian, and 5% Hispanic.  

Procedure. During the second week of the semester, students were randomly assigned to 

one of two writing conditions �– in the relevance condition, students were asked to apply what 

they were learning in class to real life, and in the control condition students were asked to write a 

summary of what they were learning (see Appendix for complete instructions). In both 

conditions, students were asked to select a topic that was currently being covered in class (e.g., 

photosynthesis). Following the selection of a topic, students in the relevance condition (N = 136) 

were asked to write a one-paragraph essay that applied the topic to their life or to the life of 

someone they knew. Students in the control condition (N = 126) were asked to write a one-

paragraph summary of the topic they selected. The writing intervention was part of the course 

syllabus and was completed for course credit. In order to keep teachers blind to each student�’s 

experimental condition, the instructions for the writing assignment were placed inside an essay 
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booklet that students received during the second week of the semester. Students placed their 

name on the outside of the book and wrote their essays inside each book. Teachers were 

instructed to have students complete an essay as part of their review activities one to two days 

prior to each test. The teachers were asked not to read or grade the essays. Rather, after each test 

the researcher collected the booklets, read the essays, and assigned them a score from 0 to 2 

points. The instructor then used this score as a basis to award course credit. The researcher 

returned the booklet for the student to use prior to the next test. The number of essays that 

students wrote during the semester varied in each classroom according to how many tests were 

offered by the teacher (M = 4.7, SD = 1.4; see Table S1). 

Manipulation check. Two trained research assistants, blind to the hypotheses of the study, 

read each of the essays and rated the extent to which students made connections to their lives 

(88% inter-rater reliability, differences resolved through discussion) on a scale from 0 (no 

connections), 1 (moderate connections), to 2 (strong connections; see Table S3 for examples of 

student writing). The essay ratings indicated that students in the relevance condition made more 

connections in their essays (M = 0.91, SD = 0.67) than those in the control condition (M = 0.10, 

SD = 0.31; t(258) = 12.37, p < .001). In order to examine whether the essays were of equivalent 

quality, the essays were coded for quality of writing on a scale from 0 (no response or 

unintelligible), 1 (some structure but unclear, clear but disorganized), to 2 (logical structure, 

clear explanation). As expected, the quality of student writing was similar in relevance (M = 

1.87, SD = 0.23) and control conditions (M = 1.85, SD = 0.29). Finally, in order to examine the 

amount of effort students put into writing the essays, the number of sentences written in each 

essay was counted. The average number of sentences written by students was significantly 
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greater in the control (M = 4.49, SD = 2.29) than the relevance condition (M = 3.92, SD = 1.63, p 

=.02, d = 0.28). 

Measures. Students�’ success expectancies, initial interest in science, perceptions of utility 

value of the course material, mastery-approach goals (the goal to learn and improve), and 

performance-approach goals (the goal to perform better than others) were measured at the 

beginning of the semester. These items were adapted from measures used in previous research 

(1, 2). Student�’s interest in science and future plans to pursue science-related courses and careers 

were also measured at the end of the semester. Table S2 presents the self-report items and scale 

reliabilities for all self-report measures. Student�’s course absences during the first quarter of the 

semester (first nine weeks of the semester) and second quarter grades (second nine weeks of the 

semester) were obtained from course records for a sub-sample of students (N = 100).   

Analytic approach. The data were analyzed using multiple regression. Dummy codes 

were used to represent the experimental conditions (0 = control, 1 = relevance) and the fixed 

effects of teachers (3). Six dummy codes were therefore used to represent the seven teachers in 

the study (one teacher was chosen at random to be the comparison group). Dummy codes were 

also used to represent the effects of sex (0 = male, 1 = female) and race. For the race analyses, 

Caucasian students were the comparison group and separate dummy codes were created for 

Asians, Blacks, and Hispanics. The exception was for the grade analysis which, due to decreased 

sample size, one dummy code represented race (0 = Caucasian, 1 = non-Caucasian). Additional 

covariates included performance expectations, initial interest in science, initial perceptions of 

utility value of science, and achievement goals. Student attendance was also included as a 

covariate when predicting grades. The focal predictor was the interaction between experimental 
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condition and performance expectations. The interaction term was expected to be negative, such 

that the effect of the intervention is expected to be more positive for those with low performance 

expectations than those with high expectations. 

For the analyses, all continuous main effect terms were standardized, and multiplicative 

two- and three-way interaction terms were created with these variables (4). Interactions that were 

significant on any measure were retained in all models, but non-significant interactions were 

trimmed from models. To interpret significant interaction effects from these analyses, we 

computed predicted values ( s) for representative high and low groups (one standard deviation 

above and below the mean) from the regression equations using the unstandardized coefficients. 

The results from the multiple regression analyses predicting interest, course grades, and future 

plans can be found in Tables S4, S5, and S6 respectively. 

Results. As predicted, there was a significant negative interaction between the relevance 

intervention and students�’ expectations for success on science interest (  = -0.11, p = .05), and 

the same negative interaction was also significant on second quarter grades (  = -0.18, p = .03). 

The predicted values from the regression equation indicate that students with low success 

expectancies (one standard deviation below the mean) reported more interest in science at the 

end of the semester (and received higher course grades) in the relevance condition ( Interest = 

3.91, Grades = 3.23) than in the control condition ( Interest = 3.55, Grades = 2.43), whereas 

students with high success expectancies (one standard deviation above the mean) reported 

similar levels of interest (and course grades) in the relevance ( Interest = 3.67, Grades = 2.81) and 

control conditions ( Interest = 3.76, Grades = 3.03). Notably, there were statistically significant 

main effects of sex and race for grades, but not interest, suggesting that females received higher 
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grades (  = 3.03) than males (  = 2.43), and Caucasian students received higher course grades 

(  = 3.34) than minority students (  = 2.12). Total absences was a negative predictor of second 

course grades (  = -0.37, p = .01), indicating that students with more absences received lower 

grades than students with fewer absences from school. Finally, interest in science at the end of 

the semester was a statistically significant predictor of future education and career plans with 

science (  = .58, p < .01; see Table S6). 

Treatment compliance and dosage. Nearly all of the students who were randomly 

assigned to an experimental condition actually received the treatment (260 of 262 students). 

Thus, the impact of treatment compliance (�“no-shows�”, 5) on the treatment effect is negligible. 

However, the strength or dosage of the manipulation, in this case the quality of connections 

students made between their lives and the material, was variable within the relevance condition 

(Table S7). To evaluate the dosage effect within the relevance condition, we compared the mean 

levels of final science interest for students who made no connections with the material (M = 3.34, 

SD = 0.96) to students who made moderate (M = 3.35, SD = 1.01) and strong connections (M = 

3.49, SD = 1.12). The effect size indices indicated that there was no dosage effect between 

students in the relevance condition who made no connections and those who made moderate 

connections (d = .00), and a small effect between students who made no connections and those 

who made strong connections (d = .11). 

Predicting attendance. Although we use first quarter attendance as a covariate in the 

analyses, it is possible that the relevance intervention might impact attendance. To this end, we 

predicted the proportion of days attended during the semester from the regression models used 

above. As presented in Table S7, the results indicated that increased first quarter absences were a 

negative predictor of days attended during the semester (  = -0.34, p = .02), and that African-
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American students were less likely to attend school (  = -0.26, p = .05). Importantly, there were 

no statistically significant effects of the intervention, or interactions with the intervention, on 

days attended during the semester. 
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Table S1 

Frequency table of number of essays completed  

Number of essays 

completed Frequency Percent

Cumulative 

Percent

 1 3 1.1 1.1

 2 2 .8 1.9

 3 46 17.6 19.5

 4 65 24.8 44.3

 5 108 41.2 85.5

 6 6 2.3 87.8

 7 13 5.0 92.7

 8 19 7.3 100.0

  Total 262 100
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Table S2 

Self-reported survey items 1 

Construct Reliability 

(Cronbach�’s ) 

Items 

Expectancies for 

Success 

.73 I expect to do well in this class. 

Considering the difficulty of this course and my 

skills, I think I will do well in this class. 

Interest .84 I think the field of science is interesting.   

To be honest, I just don�’t find science interesting.  

I think what we�’re learning in this class is 

interesting. 

Utility Value .82 I can apply what we are learning in science class to 

real life. 

I think what we are studying in science class is 

useful to know.  

I can see how what I learn from science applies to 

life.

Mastery-approach 

Goals 

.86 My goal in this class is to learn as much as I can. 

I want to learn as much as possible in this class. 

Performance-approach 

Goals 

.86 I want to do better than other students in this class. 

It is important for me to do well compared to other 

students in this class. 
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Future Plans .84 My experience in this class makes me want to take 

more science courses. 

I want to have a job that involves science some day. 

I plan on taking more science courses even when I 

don't have to. 

I am not really interested in using science in my 

future career. 
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Table S3 

Examples of student writing in the relevance condition 

Topic (Course) Writing Sample 

The metric system 

(Physics) 

My family runs a dairy farm. We measure how much milk is in the cooler. 

The milkman measures the milk and takes it to the cheese factory and he 

had to tell them how much we have and then they will pay us money. It is 

important to measure accurately so we need a budget for the future. We 

also measure the food for the cows. 

The eight 

characteristics of 

life (Biology) 

The reason I chose characteristics of life because when I grow up I want to 

be a doctor. Doctors need to know about the characteristics of life in order 

to help their patients. This information can help me when I have to take 

advanced biology in college. My brothers are always getting sick and 

knowing about homeostasis and virus can help me find out why they�’re 

always getting sick. And I want to be a laboratory technician. They need to 

know about DNA and stuff. 

Graphing 

(Chemistry) 

Graphing is important part of life because when you�’re trying to compare 

different data the graph is the best way to go. For an example, my 

grandmother and aunt work at a retirement home and they need to decide 

dosages per day, meals, and etc. Graphing out all the data they have will 

[help them] come out with a resolution. This applies to college where I 

want to go someday. 
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Table S4 

Multiple regression results for science interest 

 Step 1 Step 2 
 b SE  p b SE  p 
Intercept 3.84 0.14  0.00 3.65 0.18  0.00 
Group -0.15 0.10 -0.08 0.15 0.13 0.26 0.07 0.61 
Performance Expectations -0.03 0.06 -0.03 0.65 0.10 0.10 0.11 0.28 
Sex 0.00 0.10 0.00 0.99 0.24 0.15 0.12 0.12 
Asian 0.23 0.17 0.07 0.18 0.28 0.25 0.09 0.26 
Black -0.12 0.15 -0.04 0.43 0.02 0.22 0.01 0.92 
Hispanic -0.19 0.22 -0.05 0.38 -0.05 0.30 -0.01 0.88 
Initial Interest 0.47 0.07 0.48 0.00 0.45 0.07 0.46 0.00 
Initial Utility Value 0.05 0.07 0.05 0.42 0.08 0.07 0.09 0.22 
Mastery-approach Goals 0.05 0.07 0.05 0.52 0.06 0.07 0.06 0.43 
Performance-approach 
Goals 

0.03 0.06 0.03 0.62 0.03 0.06 0.03 0.61 

             
Teacher Dummy Codes         
Teacher 1 -0.06 0.23 -0.02 0.78 0.06 0.30 0.02 0.84 
Teacher 2 -0.13 0.19 -0.04 0.52 0.13 0.27 0.04 0.64 
Teacher 3 0.09 0.20 0.03 0.67 -0.02 0.27 -0.01 0.95 
Teacher 4 -0.56 0.17 -0.22 0.00 -0.57 0.24 -0.22 0.02 
Teacher 5 -0.35 0.18 -0.12 0.05 -0.52 0.27 -0.18 0.06 
Teacher 6 -0.25 0.17 -0.10 0.13 -0.24 0.24 -0.10 0.31 
         
Interactions with Group         
Group * Perf. Exp.     -0.22 0.11 -0.11 0.05 
Group * Sex     -0.39 0.21 -0.10 0.06 
Group * Black     -0.35 0.30 -0.06 0.25 
Group * Asian     -0.17 0.35 -0.03 0.63 
Group * Hispanic     -0.03 0.45 -0.03 0.95 
Teacher 1 * Group     -0.38 0.46 -0.08 0.41 
Teacher 2 * Group     -0.45 0.38 -0.10 0.24 
Teacher 3 * Group     0.41 0.42 0.08 0.32 
Teacher 4 * Group     0.02 0.33 0.01 0.95 
Teacher 5 * Group     0.23 0.36 0.07 0.52 
Teacher 6 * Group     0.03 0.33 0.01 0.92 
R2 .36**    .39**    

R2 - change     .04    

 

Note: b = unstandardized regression coefficient. SE = standard error.  = standardized regression 

coefficient. 

** p < .01. * p < .05. 
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Table S5 

Multiple regression results for second quarter course grades  

 Step 1 Step 2 
 b SE  p b SE  p 
Intercept 2.63 0.30  0.00 2.73 0.34   0.00 
Group -0.09 0.23 -0.03 0.69 0.29 0.45 0.11 0.51 
Performance Expectations 0.00 0.13 0.00 0.99 0.30 0.17 0.04 0.08 
Sex 0.67 0.23 0.25 0.00 0.60 0.30 0.22 0.05 
White 0.38 0.12 0.28 0.00 1.22 0.36 0.42 < .01 
Absences (1st Quarter) -0.52 0.11 -0.39 0.00 -0.51 0.19 -0.37 0.01 
Initial Interest -0.19 0.15 -0.14 0.22 -0.26 0.15 -0.19 0.08 
Initial Utility Value 0.19 0.14 0.14 0.18 0.15 0.14 0.11 0.28 
Mastery-approach Goals 0.31 0.17 0.23 0.08 0.28 0.17 0.21 0.10 
Performance-approach 
Goals 

0.09 0.13 0.06 0.50 0.14 0.13 0.11 0.27 

         
Teacher Dummy Codes         
Teacher 1 -0.55 0.35 -0.15 0.12 -0.60 0.48 -0.44 0.21 
Teacher 2 -0.72 0.37 -0.20 0.05 -0.18 0.50 -0.13 0.73 
Teacher 3 -0.35 0.40 -0.09 0.39 -0.54 0.55 -0.40 0.33 
Teacher 4 -1.06 0.46 -0.21 0.02 0.11 0.69 0.08 0.87 
Teacher 5 -0.72 0.34 -0.21 0.04 -0.33 0.45 -0.25 0.46 
         
Interactions with Group         
Group * Perf. Exp.     -0.51 0.23 -0.19 0.03 
Group * Absences     0.11 0.24 0.08 0.66 
Group * Sex     0.44 0.47 0.16 0.35 
Group * White     -0.80 0.50 -0.28 0.11 
Teacher 1 * Group     0.09 0.70 0.06 0.90 
Teacher 2 * Group     -1.06 0.69 -0.78 0.13 
Teacher 3 * Group     0.57 0.77 0.42 0.46 
Teacher 4 * Group     -1.77 0.90 -1.30 0.05 
Teacher 5 * Group     -0.89 0.65 -0.66 0.17 
R2 .47**    .58**    

R2 - change     .10*    

Note: b = unstandardized regression coefficient. SE = standard error.  = standardized regression 

coefficient. 

** p < .01. * p < .05. 
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Table S6 

Multiple regression results for future plans  

 b SE  p b SE  p 
Intercept 3.02 0.21  0.00 2.95 0.18  0.00 
Group 0.22 0.30 0.10 0.46 0.11 0.25 0.05 0.67 
Performance Expectations 0.13 0.11 0.12 0.24 0.06 0.09 0.05 0.54 
Sex 0.21 0.18 0.10 0.23 0.06 0.15 0.03 0.66 
Asian 0.47 0.33 0.13 0.15 0.24 0.27 0.07 0.38 
Black 0.02 0.25 0.01 0.94 -0.01 0.21 0.00 0.96 
Hispanic 0.02 0.35 0.00 0.96 0.02 0.29 0.01 0.93 
Initial Interest 0.46 0.09 0.42 0.00 0.19 0.08 0.18 0.01 
Initial Utility Value 0.09 0.08 0.08 0.27 0.02 0.07 0.02 0.79 
Mastery-approach Goals 0.08 0.09 0.07 0.38 0.04 0.07 0.04 0.56 
Performance-approach 
Goals 

0.13 0.07 0.12 0.07 0.10 0.06 0.09 0.10 

         
Teacher Dummy Codes         
Teacher 1 0.02 0.37 0.00 0.96 0.01 0.31 0.00 0.98 
Teacher 2 0.25 0.32 0.07 0.43 0.09 0.26 0.02 0.74 
Teacher 3 0.05 0.30 0.01 0.88 0.07 0.25 0.02 0.78 
Teacher 4 -0.14 0.28 -0.05 0.63 0.24 0.23 0.09 0.30 
Teacher 5 -0.68 0.34 -0.20 0.04 -0.34 0.28 -0.10 0.23 
Teacher 6 -0.06 0.27 -0.02 0.82 0.12 0.23 0.04 0.60 
         
Interactions with Group         
Group * Perf. Exp. -0.23 0.13 -0.16 0.08 -0.10 0.11 -0.07 0.36 
Group * Sex -0.26 0.25 -0.11 0.30 0.05 0.21 0.02 0.79 
Group * Black -0.15 0.35 -0.04 0.67 0.10 0.29 0.02 0.74 
Group * Asian -0.25 0.44 -0.05 0.57 -0.21 0.36 -0.04 0.56 
Group * Hispanic -0.33 0.51 -0.06 0.52 -0.32 0.43 -0.05 0.46 
Teacher 1 * Group -0.01 0.54 0.00 0.98 0.25 0.45 0.05 0.58 
Teacher 2 * Group 0.00 0.46 0.00 0.99 0.27 0.38 0.05 0.47 
Teacher 3 * Group 0.53 0.47 0.09 0.26 0.25 0.39 0.04 0.53 
Teacher 4 * Group -0.72 0.38 -0.21 0.06 -0.71 0.31 -0.21 0.02 
Teacher 5 * Group 0.54 0.44 0.13 0.22 0.38 0.37 0.09 0.31 
Teacher 6 * Group -0.17 0.38 -0.05 0.65 -0.17 0.31 -0.05 0.60 
Final Science Interest     0.63 0.06 0.58 0.00 
R2 .38**    .58**    

R2  - change     .20**    

Note: b = unstandardized regression coefficient. SE = standard error.  = standardized regression 

coefficient. 

** p < .01. * p < .05. 
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Table S7 

Frequency of connections to student�’s lives by experimental condition 

  Control Relevance 

Quality of Connections 

(i.e., Dosage) N % N %

0 114 90 35 26

1 10 9 68 51

2 2 1 31 23

Total 126 100 134 100

Mean 0.10 0.91

SD 0.31 0.67
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Table S8 

Multiple regression results for proportion of days attended during the semester  

 Step 1 Step 2 
 b SE  p b SE  p 
Intercept 0.95 0.02  0.00 0.97 0.02  0.00 
Group 0.00 0.02 -0.02 0.85 -0.05 0.03 -0.24 0.18 
Performance Expectations -0.01 0.01 -0.06 0.63 -0.02 0.02 -0.21 0.20 
Sex -0.01 0.02 -0.07 0.44 -0.04 0.02 -0.20 0.10 
Asian 0.05 0.05 0.09 0.31 0.09 0.06 0.17 0.13 
Black -0.04 0.02 -0.18 0.06 -0.06 0.03 -0.26 0.05 
Hispanic -0.05 0.05 -0.10 0.29 -0.07 0.07 -0.14 0.30 
Initial Interest -0.01 0.01 -0.08 0.57 -0.01 0.01 -0.06 0.68 
Initial Utility Value -0.01 0.01 -0.10 0.38 -0.01 0.01 -0.10 0.39 
Mastery-approach Goals 0.01 0.01 0.12 0.40 0.01 0.01 0.11 0.43 
Performance-approach 
Goals 

-0.01 0.01 -0.08 0.41 -0.01 0.01 -0.07 0.48 

Absences (1st Quarter) -0.04 0.01 -0.41 0.00 -0.03 0.01 -0.34 0.02 
Teacher Dummy Codes         
Teacher 1 0.00 0.03 0.01 0.94 -0.01 0.03 -0.05 0.74 
Teacher 2 -0.08 0.03 -0.35 0.01 -0.10 0.03 -0.45 0.00 
         
Interactions with Group         
Group * Perf. Exp.     0.02 0.02 0.15 0.30 
Group * Sex     0.05 0.04 0.21 0.21 
Group * Black     0.04 0.04 0.11 0.39 
Group * Asian     -0.09 0.11 -0.09 0.41 
Group * Hispanic     0.03 0.09 0.04 0.75 
Group * Absences     -0.01 0.02 -0.08 0.59 
Teacher 1 * Group     -0.01 0.04 -0.03 0.86 
Teacher 2 * Group     0.13 0.05 0.37 0.01 
R2 .34**    .37**    

R2 - change     .04    

Note: b = unstandardized regression coefficient. SE = standard error.  = standardized regression 

coefficient. N = 108. 

** p < .01. * p < .05. 
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Appendix: Intervention Instructions 

Control Group 
Unit Review Activity 

 
Now that we have reviewed the main topics and concepts from this unit, it is time to reflect on one specific 
topic or concept.  
 
Part A: Pick one of the topics or concepts that we have covered in this unit.  
 
Part B: Summarize main parts of this topic/concept.  
 
You can either: 1) write about it in at least 5 sentences, 2) draw a concept map with a description, or 3) 
draw a sketch with a description. If you do a concept map or a sketch, be sure to describe it well enough 
so that the reader can understand it. 
 
For example, if you were studying nutrition, you could choose a topic such as how food is digested. A 
written summary would include a description of the digestive system, and how foods are broken down in 
the mouth, stomach, and intestines. This process is called digestion. Food is broken down into 
carbohydrates, proteins, and fats. 
 
You could also draw a concept map of the digestive system. An example is provided below. Remember 
that you would also need to add a brief written description with a concept map or diagram. 
 

Digestive  

System 
StomachHealthy

Foods

Digestion

Intestines 

Mouth

Fats 

Proteins 

Carbohydrates 

 
Remember: Do both Part A (pick a topic) and Part B (summarize the main parts). 
 
The unit we are studying is: ______________________________________________  
 
Part A: The topic/concept I pick is: _________________________________________ 
 
Part B: My summary and review (use the back side if needed): 
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Relevance Group 
  

Unit Review Activity 
 
Now that we have reviewed the main topics and concepts from this unit, it is time to reflect on one specific 
topic or concept.  
 
Part A: Pick one of the topics or concepts that we have covered in this unit and briefly summarize the 
main parts.  
 
Part B: Apply this topic/concept to your life, or to the life of someone you know. How might the 
information be useful to you, or a friend/relative, in daily life? How does learning about this topic apply to 
your future plans?  
 
You can either: 1) write about it in at least 5 sentences, 2) draw a concept map with a description, or 3) 
draw a sketch with a description. If you do a concept map or a sketch, be sure to describe it well enough 
so that the reader can understand it. 
 
For example, if you were studying nutrition, you could choose a topic such as how food is digested. 
Briefly summarize the digestive process—how foods are broken down in the mouth, stomach, and 
intestines to make energy. Then you could write about how this applies to your own life. For example, 
eating healthy foods helps your body produce energy to play your favorite sport or study for exams.  
 
You could also draw a concept map of how your knowledge of digestion applies to your life. An example 
is provided below. Remember that you would also need to add a brief written description with a concept 
map or diagram. 
 

Digestive 

System 
Stomach Energy

Intestines

Mouth

Sports 

Studying 

Healthy

Foods

           
Remember: Do both Part A (pick a topic and summarize) and Part B (apply it to life). 
 
The unit we are studying is: _________________________________________________  
 
Part A: The topic/concept I pick is: ____________________________________________ 
 
My brief summary: 
 
 
Part B: My application to life (use the back side if needed): 
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