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Promoting Motivation Through Mode of Instruction: The Relationship Between Use of Affective 
Teaching Techniques And Motivation To Learn Science 

 
“It is, in fact, nothing short of a miracle that the modern methods of instruction have not entirely 

strangled the holy curiosity of learning.”  (Albert Einstein) 
 

The affective domain, although neglected, has been shown to play a critical role in the 

learning process.  Further knowledge on the application of the affective domain will help 

educators be better equipped to help reduce student indifference towards learning.  Educators 

must realize that effective teaching must win the hearts and minds of pupils if the learning 

experience is to involve intrinsic motivation, which includes curiosity, interest and a proper 

educational engagement.   

Too often the affective domain is not addressed in today’s busy cognitive and critical 

thinking era because educators have ignored the value of helping students become intrinsically 

motivated to learn (Zimmerman & Phillips, 2000).  Toffler (1974, p. 253) charges that a focus on 

the cognitive side with most curricula can be “detrimental if it ignores the student’s emotional 

and creative side, the affective realm, which is inextricably linked to the learning of cognitive 

skills”.   Willis (2005) explains that teachers who know how to capture and hold the attention of 

their students can generate excitement and a creative learning environment.  When students are 

deeply engaged, they can become critical thinkers who not only master standards and state tests, 

but more importantly make connections, form judgments, and offer critical analysis (Willis, 

2005, 2007a, 2007b). 

Teachers are more concerned with instruction focusing on cognitive skills and developing 

lesson plans that are desensitized and irrelevant.  Activities often focus on factual knowledge, 

while disregarding the emotional context needed to help students connect to the material 

presented.  Immordino-Yang and Damasio (2007) explain that:  

“…knowledge and reasoning divorced from emotional implications  
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and learning lack meaning and motivation and are of little use in the  
real world.  Simply having the knowledge does not imply that a student  
will be able to use it advantageously outside of school” (p. 9).  
  

Students need to learn more than facts related to a content area in order to be successful beyond 

the classroom.  No matter how good the lesson plans, how cognitively correct the teaching 

methods, unless the teacher is able to motivate the pupils to value and to feel confident about 

their learning, the teacher will have given pupils little of lasting importance (Yung & Tao, 2004). 

The purpose of this study was to determine the parsimonious factor structure for the MLS 

Inventory and to investigate the relationship between mode of instruction (affective versus non-

affective) and student motivation to learn science.  The study examined the relationship between 

the use of affective teaching behaviors and affective student traits (motivation).  The study used a 

mixed methodology, quantitative and qualitative non-experimental descriptive research design.   

The study was guided by the following questions: 

1. How many latent variables compose the Motivation to Learn Science Inventory? 
 

2. What is the extent of the relationship between teachers’ affective behaviors and their 
students’ motivation to learn science? 
 

3. To what extent do 11th grade science teachers perceive themselves exhibiting 
behaviors at each level of the affective domain as determined by the Taxonomy of 
Affective Behavior? 
 

4. To what extent do raters perceive 11th grade science teachers exhibiting behaviors at 
each level of the affective domain as determined by the Taxonomy of Affective 
Behavior? 

 
5. To what extent do 11th grade students perceive themselves motivated to learn science 

as determined by the Motivation to Learn Science Inventory? 
 

The subjects in this study included 11th grade public high school science teachers and 

their students from Red Clay Consolidated School District (RCCSD).  The RCCSD is located in 

Wilmington, Delaware and is one of six school districts in New Castle County (Delaware 
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Department of Education).  The eleventh grade students were targeted since they are required to 

participate in the state standardized science assessment.  Twenty-four eleventh grade science 

teachers, representing 76 classes of students throughout the four high schools in the RCCSD 

were invited to participate in the study.  Nine teachers, representing 31 classes of students, 

volunteered to take part of the study.   

This study incorporated five instruments to collect data from teachers and their students.  

They included: Motivation to Learn Science (MLS) Inventory, Taxonomy of Affective 

Behaviors (TAB) self-report and observation versions, Student Questionnaire (SQ), and Teacher 

Questionnaire (TQ).  The demographic questionnaire data was used to describe the sample and 

identify other potential variables influencing students’ motivation to learn science (Appendices 

A-H).  The self-report TAB instrument was used to determine perceptions of high school 

teachers regarding the level of the affective domain present during classroom sessions.  

The researcher developed an original survey that is grounded in Krathwohl’s et al. (1964) 

model of the affective domain (Sanchez & Columba, 2008).  The MLS Inventory (Appendix I) 

specifically looks at student motivation to learn science as related to teacher use of affective 

practices.  The questions were designed using four of the five constructs defined by Krathwohl et 

al. (1964) in the Taxonomy of Educational Objectives: The Classification of Educational Goals 

(Handbook II: Affective Domain).   The original MLS Inventory was composed of twenty five 

questions, which represent four proposed subscales: (1) Receiving, (2) Responding, (3) Valuing, 

and (4) Organization.  The subscales were designed to measure student motivation to learn 

science as it relates to a specific category of Krathwohl’s Taxonomy of Affective Behavior.   

To determine the most parsimonious factor structure of the MLS Inventory, the 

researcher conducted an exploratory factor analysis (EFA) of the pilot study data (Appendix J).  
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One factor with nine items emerged from the analysis, accounting for a total 56 percent of the 

variance in the Motivation to Learn Science Inventory.  Chronbach alpha coefficient for the 

subscale was determined to be .898.  The correlation analysis also determined that the items had 

convergent validity but did not demonstrate divergent validity, providing additional evidence of 

only one factor.  The final structure was determined by first analyzing the correlation of the 

items in each hypothesized subscale, which provided evidence for convergent validity and lack 

of divergent validity among the grouped items.  Upon the exclusion of items based on poor 

correlation, low commonality and factor loading (to be retained on a factor, all other items 

needed a factor loading of at least .60), the remaining items of each subscale were analyzed 

against the aggregate of remaining items for the entire instrument (Appendix K).  The final 

model demonstrates a uni-dimensional structure of items from each of the initially proposed 

subscales.  The remaining items determined to make-up the MLS Inventory model were: 4, 5, 

and 23 from the original group of Responding items; 12 and 18 from the original group of 

Receiving items; 7, and 13 from the original group of Valuing items; and 19 and 21 from the 

original group of Organization (Appendix L). 

Like the EFA, the fit of the model was determined by a combination of multiple indices 

generated by the CFA (Appendix M).  The standardized regression weights for all nine items 

demonstrated a strong relationship with the one-factor structure (Appendix N).  The EFA and 

CFA results provided the psychometric evidence needed to confirm a valid and reliable 

instrument to measure student motivation to learn science.  The validated instrument is a 

resource for researchers interested in better understanding the affective domain and student 

motivation to learn science.   
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Hierarchical linear modeling was used to statistically analyze data where students’ 

Motivation to Learn Science scores (level-1) were nested within teachers (level-2).  The analysis 

was geared toward identifying if teachers’ use of affective behavior (a level-2 classroom 

variable) was significantly related with students’ MLS scores (level-1 criterion variable).  Model 

testing proceeded in three phases: intercept-only model, means-as-outcome model, and a 

random-regression coefficient model.  The intercept-only model revealed an intra-class 

correlation coefficient of .224 with an estimated reliability of .726 (Appendix O).  Therefore, 

data suggested that only 22.4 percent of the variance in MLS scores is between-classes and the 

remaining 77.6 percent is at the student-level.  Due to the significant variance in MLS scores, 

X2(62.756, p<.0001), teachers’ TAB scores were added as a level-2 predictor.  The regression 

coefficient was non-significant (p>.05)—meaning that teachers’ self-reported use of affective 

behaviors was not a significant predictor of students’ motivation to learn science.  

The MLS inventory provides a valid research tool to better understand one of the three 

well recognized, yet least studied, domains of learning.  The tool adds a resource to a field of 

educational research that lacks valid instruments to scientifically support the importance of the 

affective domain.  New information on the affective domain is essential in order to impact how 

teaching, especially in science, is delivered.  The MLS inventory will facilitate the gathering of 

new information that will shed light not only on student motivation but also on the effects of 

teacher behaviors on student achievement.  The development of a comprehensive teacher 

preparation program and the nurturing of highly effective teachers are both reliant on our 

understanding of the affective domain.   

The small number of teachers who volunteered to be part of the study limits the result.  

Responses from teachers who volunteered may not be representative of the entire population of 
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11th grade science teachers in the RCCSD.  The number of teachers who were observed was also 

limited by schedule challenges related to the end of the school year activities.  Although MLS 

Inventories were collected from nine different teachers, only eight completed the TAB 

instruments and six teachers were observed.  Although the limited findings related to the HLM 

do not support the researcher’s predetermined assumption of the relationship in the use of 

affective behaviors and motivation to learn science, the study established a model for future 

research on this topic.  The results related to the relationship needs to be further investigated with 

an adequate sample size of teachers.  

 The study design included the use of self-report data from teachers on their use of 

affective behaviors.   Although surveys are readily used to conduct research, it creates the 

dynamics for truth telling.  Training was provided to the observers but not the the participating 

teachers on how to interpret the questions.  The lack of standard interpretation of the questions 

between the teachers and the observers may have contributed to the variance in their perception 

of the use of affective behaviors in the classroom.  Future studies should ensure that participating 

teachers are provided the same type of training on the use of the Taxonomy of Affective 

Behaviors.  The contrast of the results between the teachers’ and the raters’ perception of the use 

of affective behaviors provides evidence that there is a significant variance between their 

perceptions of the “true” behavior.  The raters’ observations negate the teachers’ self-report 

results.  Since training was provided and they serve as objective observers, the information 

gathered by the raters provided a more truthful representation of the teacher behaviors. 

The MLS Inventory can serve as a valuable tool for future studies designed to further 

investigate the relationship and/or the effect of motivation to learn science and other factors such 

as teacher behavior, type of science course, time of science class (morning vs. afternoon), type of 
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school (public, private, parochial, rural, urban, suburban), and/or student characteristics (SES, 

gender, age, ethnicity, parental involvement, or parent level of education).  Additionally, the tool 

can provide immediate feedback to teachers about their instruction and their students’ motivation 

level to learn science. 

By design, the MLS Inventory was based on Krathwohl’s Taxonomy of Affective 

Behaviors.  The instrument operationalized Krathwohl’s work into a tool that informs a student’s 

motivation to learn science based on the teacher’s use of affective techniques.  Thus, the 

evidence provided by the level of motivation of students in the dissertation sample offered 

critical feedback for the teachers.  The findings show that 39 students reported having low 

motivation and 97 having moderate motivation based on their teacher’s use of affective 

techniques (Appendix P).  Therefore, the importance of the data went beyond informing the 

decision to reject the null hypothesis.  Instead, the data related to this research question provided 

evidence that a significant number of students’ motivation to learn science (N = 136) is at a level 

that could be positively influenced by the use of affective techniques. 

The following conclusions were drawn from this research: 
 

• The study helped with developing a conceptual framework for measuring student 
motivation to learn science. 

The MLS Inventory was composed of one factor with nine of the original twenty-five items 

in the final instrument.  The MLS Inventory, as a comprehensive instrument, was found to have 

construct validity and high reliability and can serve as an instrument for measuring student 

motivation to learn science.  The inventory provides researchers a practical tool for further 

developing what is known about the affective domain.  Additionally, the MLS Inventory is a 

model for the creation of similar research tools in other content areas. 
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• The use of TAB instrument should be accompanied with training for both teachers and 
observers. 

 
The results of the TAB instrument demonstrated that participating teachers appeared to be 

cognizant of their use of affective behaviors in the classroom (Appendix Q).  Simultaneously, the 

results from the observers appeared to disagree with teachers’ perception of their use of affective 

behaviors in the classroom (Appendix R).  Although the TAB was created for teachers to easily 

self-report, the interpretation of questions can vary without a standard training for all 

participating teachers and observers.  Future studies should include teachers in the same training 

offered to the observers to minimize the varying interpretation of the use of affective behaviors.  

• Based on the participating teachers, no relationship was observed between teachers’ use 
of affective behaviors and students’ motivation to learn science. 

 
Teachers’ response to the TAB instrument indicated that they perceived themselves using 

affective teaching behaviors in the classroom.  However, the HLM analysis did not provide 

evidence to demonstrate a relationship between teachers’ behaviors and their students’ 

motivation to learn science.  The low number of participating teachers is identified as a possible 

reason for the failure of the data to support a relationship between the teachers’ behaviors and 

their students’ level of motivation. 

• Based on students’ responses, a range of motivation to learn science was observed. 
 
The findings from this study provide evidence on the varying levels of students’ motivation 

to learn science (Appendix S).  The questions posed in the MLS Inventory illicit students 

responses about their motivation level based on their teachers’ affective behaviors.  Thus, this 

finding provides support for the importance of incorporating the affective domain in the 

preparation and delivery of science instruction. 
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Several limitations have been noted as part of this study: low teacher participation rate, 

volunteerism, time of year, and generalizability. 

Teachers in this study may not be representative of the eleventh grade science teachers in 

the Red Clay School District due to the low participation rate.  To be part of the study, teachers 

had to elect to participate, allow access to the observers, complete the online self-report 

questionnaires, and be willing to collect and return the student questionnaires.  In addition to the 

challenge of getting a high participation rate, the teachers that volunteered and completed the 

study may have been interested in the affective domain.  Therefore, they may or may not be 

representative of the proposed population.  The time of year that the study was conducted 

conflicted with other year-end responsibilities (Delaware State Testing Program, AP testing, and 

final exam preparations).  In addition, teachers were working with alternate and/or shortened 

schedules due to the Memorial Day holiday week and the various testing that occurred in the 

month of May. 

As this study was limited to the eleventh grade science teachers in the Red Clay 

Consolidate School District, the results of this research can not be generalized to other science 

teachers.  In addition, the low participation further limits the findings to the participating 

teachers.   

The findings suggested that further research is needed to continue studying the 

relationship between the use of affective behaviors and student motivation to learn science. 

These suggestions include: 

• Repeat the study with a larger teacher sample 

Replicate the study on a larger scale that involves a bigger pool of science teachers.  The 

initial intentions were to conduct the study in all three counties of Delaware.  Therefore, a future 
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study could include all other school districts located in all three counties.  Additionally, the study 

can be repeated to include all high school science teachers in grades 9th – 11th in a selected 

school district. 

• Repeat the study with a control group 

The current study did not include a control group.  A recommended study would include the 

use of a control for a group of teachers that were knowledgeable and trained on the use of the 

affective domain versus a group of teachers that were pre-identified as not knowing and/or using 

affective behaviors in their classrooms.  Use an experimental research design to determine if 

there is a difference in the motivation level of students with teachers in the control and 

experimental groups. 

• Study the effect of other potential demographic factors that may influence student 
motivation to learn science (i.e. student gender, student age, teacher gender, teacher age, 
teacher level of education, teacher type of certification, parent(s) educational level, and/or 
parent and siblings current involvement with the science field) 

 
Several student and teacher characteristics were identified as potential contributors to the 

level of student motivation to learn science and/or to influencing the relationship between 

teacher use of affective behaviors and student level of motivation.  A future study could provide 

empirical and qualitative data on the importance of these factors on the affective domain. 

• Development of a similar tool for other content area 
 
The validation of the MLS Inventory is a model for the development of similar tools to 

measure motivation to learn in other content areas.  Future research can be conducted to validate 

similar instruments in English Language Arts, Mathematics, Arts, Physical Education, and Social 

Studies. 

• Further development of MLS Inventory 
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The researcher was successful in validating the aggregate instrument and creating a uni-

dimensional inventory for student motivation to learn science.  However, the originally 

recommended model was proposed to mirror four of the five subscales of the Taxonomy of 

Affective Behaviors.   Additional work can be generated to create an instrument that 

operationalizes the Taxonomy of Affective Behaviors to measure student motivation to learn 

science in relationship to Receiving, Responding, Valuing, and Organization. 

The recent attempts to help students reach local, state, and national standards have 

focused on instruction and assessment that is based on cognitive teaching techniques and 

learning strategies.  Across the nation we are increasingly basing evaluation of school districts, 

individual schools and teachers on the results of standardized tests.  Educators are encouraged to 

set aside best practices in favor of teaching to the test, which contradicts much of what is known 

from research.  This trend has resulted in an increased emphasis on cognitive skills.  On the 

contrary, little attention is being placed on the emotional relationship involved with teaching and 

learning.  Teachers must also pay attention to the affective needs of students, in order to deliver 

instruction that is effective and conducive to learning.  The urgency for improving local, state, 

national, and international progress in achievement provides an opportunity for research to 

investigate the added value of explicitly using affective teaching techniques in the classroom. 

The affective needs of students must be considered by educators as they develop, create, 

and deliver curriculum.  By incorporating affective teaching techniques, teachers will realize that 

success in helping children learn is based on the inclusion of affective practices.  In order for 

students to experience academic achievement, school age children need a learning environment 

that fully integrates their emotional and cognitive development.  Continued failure in holistically 

developing students has critical local, national, and global consequences.  Educators must 
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discover other ways to get students to enjoy science, if they intend to reach the goal of scientific 

literacy for all students. 

The findings from this study provide important insight into both teaching and learning 

achievement.  On a broader scope the lessons learned from this study provide for teacher 

preparation programs with the impetus for explicitly teaching future teachers about the impact 

and importance of the affective domain.  As a result, teacher education programs and the 

teaching profession, particularly in Delaware, will see the benefit of shifting their curriculum to 

more actively incorporating affective teaching techniques. 

“There can be little doubt that affect is the most important yet least understood influences on the 
way people think and behave in social situations” (Forgas, 2001). 
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