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Survey of Influence Effectiveness (SIE): The Significance of Class Attendance in Student Academic Attainment Part 1

 By Sylvester Ngoma
Ph.D. Candidate

Date: January 6, 2011
 Abstract
The topic of class attendance as it relates to a student’s academic achievement is explored in this paper. After an analysis of categorical variables, the paper suggests a linear regression of a few independent variables including class attendance, student characteristics, and peer effect on one dependent variable, student academic achievement. The key hypothesis of the study is that class attendance improves a student’s academic performance. The teacher plays a vitally critical role in influencing a student’s perspective on class attendance. A Survey of Influence Effectiveness was developed to gauge a teacher’s readiness to assist students with attendance problems.  The influence and importance of several other critical factors that contribute to a student’s success including parental involvement, student’s personal commitment, school characteristics, and student characteristics are also discussed in this paper. The paper proposes a discriminant regression analysis. At the conclusion of the paper, the reader will have a heightened understanding of the various dimensions of attendance, the challenges that can impede academic progress, and the associative relationship between attendance and academic performance. 

Survey of Influence Effectiveness (SIE): Class Attendance and Student Academic Attainment

Deliverable 1: Categorical Data Analysis 

It is argued in this paper that class attendance has direct effects on student academic performance. To make the case, the first task consists of providing a contingency table with a categorical analysis of attendance distribution and grades by quarter (Quarter 1, Quarter 2, and Quarter 3) and by gender (male represented by 1 and female represented by 0). 

Table 1:  Contingency Table: Attendance and Grade Distribution by gender and Quarters.
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The data for this analysis was collected from NCWISE for my Period 3 SciVis I class. It was assumed that a student who did not attend classes on a regular basis was likely to struggle and a student who attended classes regularly would not struggle as much. As it turned out, the data supports my hypothesis.  

Table 2: Contingency Table: Absences by Gender and by Quarter

	
	Absences Q1
	Absences Q2
	Absences Q3
	Mean

	Males
	9
	26
	30
	21.66667

	Females
	6
	15
	3
	4.666667

	Total
	15
	41
	33
	29.66667


From this data, it can be inferred that female students have less absences (4.66667 on average) than male students (21.66667 on average). 

Table 3: Contingency Table: Absences by Gender and by Quarter

	
	Grade Q1
	Grade Q2
	Grade Q3
	Mean

	Males
	1005.5
	991
	828
	941.5

	Females
	1042.2
	1007
	955
	1001.4

	Total
	2047.7
	1998
	1783
	1942.9


From this data, it can be inferred that female students scored better than male students.

Deliverable 2: Linear Regression

It was hypothesized that class attendance improves student academic performance. As can be seen from the table above, students with solid attendance history tend to perform quite well. It is believed that class attendance, which is an independent variable, does affect academic achievement measured in grades, which is a dependent variable. 

Table 3: Breakdown of Students’ Grades and Absences

	Student Gender
	Grade 
Level
	Quarter 1
	Quarter 2
	Quarter 3
	Proficiency Level

	
	
	Absences
	Grade
	Absences
	Grade
	Absences
	Grade
	

	1
	10
	7
	80.6
	10
	78
	13
	32
	2

	0
	12
	1
	95.4
	0
	92
	0
	83
	1

	1
	10
	0
	97
	0
	98
	0
	95
	1

	1
	11
	0
	95
	11
	68
	12
	42
	2

	1
	9
	0
	91
	0
	94
	0
	91
	1

	1
	11
	0
	85
	0
	91
	0
	87
	1

	0
	12
	0
	92.1
	0
	91
	0
	91
	1

	1
	12
	0
	94
	2
	95
	2
	66
	1

	1
	11
	0
	92.3
	2
	94
	0
	94
	1

	0
	9
	2
	94.8
	3
	83
	3
	81
	1

	1
	10
	2
	85.6
	0
	87
	3
	51
	2

	1
	12
	0
	94.3
	0
	95
	0
	96


	1

	1
	12
	0
	96.7
	1
	97
	0
	90


	1

	0
	12
	0
	89.7
	3
	74
	0
	76


	1

	0
	12
	0
	96.4
	0
	95
	0
	91


	1

	0
	11
	0
	90.9
	4
	92
	0
	87


	1

	0
	11
	0
	96.7
	3
	97
	0
	91


	1

	0
	11
	0
	96.7
	0
	96
	0
	77
	1

	1
	12
	0
	94
	0
	94
	0
	84
	1

	0
	12
	1
	96.8
	0
	96
	0
	91
	1

	0
	12
	0
	95.8
	0
	95
	0
	93
	1

	
	
	
	
	
	
	
	


With Yes=1, No=2, Both =3, it is easy to examine the proficiency levels of my students. Pass=1 and Fail=0

Table 4: Proficiency Tabulation by gender

	Gender
	Proficiency
	Pass/Fail

	1
	2
	0

	0
	1
	1

	1
	1
	1

	1
	2
	0

	1
	1
	1

	1
	1
	1

	0
	1
	1

	1
	1
	1

	1
	1
	1

	0
	1
	1

	1
	2
	0

	1
	1
	1

	1
	1
	1

	0
	1
	1

	0
	1
	1

	0
	1
	1

	0
	1
	1

	0
	1
	1

	1
	1
	1

	0
	1
	1

	0
	1
	1


Table 5: Proficiency Tabulation

	
	
	Males
	Females
	Both

	Proficient  
	Yes
	8
	10
	18

	
	No
	3
	0
	3

	Total
	
	11
	10
	21


Chi-Square=

However, given the fact that some students with good attendance do struggle, it is supremely important to explore other factors that can possibly cause their achievement problem. Those factors may encompass parental support or involvement, lack of transportation, lack of interest in the course, inaptitude to grasp concepts, teacher’s teaching style, and so forth.  Hence, the topic of student attendance as it relates to student learning outcomes must not be studied in isolation; it needs to include other variables notably student characteristics, Peers, Parents, Teacher, School characteristics, and Student Information Systems (SIS).   

Figure 2: Factors affecting attendance and academic achievement














Deliverable 3: Discriminant Analysis

But how much power does a teacher have to persuade a student to improve attendance in K12 schools? First, it is vitally critical to investigate a teacher’s perceptions of his power and his influence. Using the TOPS model that is at the heart of a Survey of Influence Effectiveness, a questionnaire designed to elicit teachers’ understanding of the direct impact of class attendance on academic performance was devised. The test will be administered through a third party. To administer such a survey to one teacher would cost $50. With a sample of 50 teachers, this study would cost $2,500 unless there is an educational discount. 
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Figure 1: Relation of Attendance to Test scores

This graph indicates that the better the attendance, the more proficient a student is. This statistical analysis works very well with continuous IV (Vogt, 2010, p. 203). With p value = -0.57488995, that is, less than 0.5 (p<0.5), the hypothesis is supported by the data.

Reference
Vogt, W. P. (2010). OM8020: Quantitative research methods for professionals. Boston, MA: Pearson Custom Publishing. Custom edition. 

Survey of Influence Effectiveness: Class Attendance and Academic Attainment Part II

Abstract
Several factors are known to influence a student’s class attendance. This paper seeks to examine how schools can effectively influence a student’s self-perceptions and their interrelationships with class attendance, using the Survey of Influence Effectiveness. The primary objective is to affect a student’s ability to change. The paper provides a justification for using the selected instrument (SIE), describes what will be measured, defends that the measures are valid representations of the constructs and their functional roles in the theory. Finally, it discusses sampling methods, and analyzes the proposed research design.
Deliverable 1: Instrument Selection Rationale

Peters and Arnold (1998) define the Survey of Influence Effectiveness (SIE) as “a questionnaire designed to help professionals determine how effective they are at influencing others with integrity” (p. 3). As one of the most widely used instruments to measure collaboration and influence tactics, it is a multidimensional survey that can help teachers and school leaders identify a student’s self-perceptions as they relate to class attendance. Additionally, SIE can help them review the appropriateness, frequency and effectiveness of different tactics they currently employ to influence student class attendance. In order to examine this elusive construct, it is critical to use an instrument that allows for a multilevel analysis of the construct. 

Deliverable 2: Construct Measurements

As Jones and Kettle (2006) argue, “All of the quantitative tools for assessing reliability and validity are legitimate, but not all provide appropriate information for use in a given study” (p. 93). Because influence effectiveness depends on three key factors: 1) using the right tactic for the situation, 2) having the right power base for the tactic, and 3) having the right skills to use the tactic (Peters and Arnold, 1998), it is my view that class attendance can improve a student’s academic achievement. Research has shown that improvement of a student’s attendance records can be achieved through, among other factors, a change in a student’s self-perception, a student’s perception of school, and a student’s perception of others. SIE is the best instrument to make it possible because it is effective, efficient, and value-adding. 

Attendance patterns can be influenced by several factors as represented in Figure 1 below: 

Figure 1: Ngoma’s SIE Model













With these criteria outlined, the task of designing a questionnaire for the SIE model becomes easier. The questions follow the TOPS model where T = influence Tactic, O = Organizational power base, P = Personal power base, and S = Skill at using the tactic.
Table 1 – Reliability Analysis
	Question
	Item-Scale
Corr
	Alpha if
Item Deleted

	How supportive is your teacher? To what extent does he/she encourage you or others?
	.642
	.936

	Overall, and compared to others in a similar position or role in your school, how influential do you consider your teacher? Your principal?
	.609
	.937

	To what extent do your parents seem genuinely interested in you?
	.812
	.932

	Acts as a coach or mentor and shows others how to do things.
	.738
	.934

	How willing is he/she to do favors for others?
	.774
	.933

	Influences events or decisions by delaying, procrastinating, or failing to act when he/she should act.
	.727
	.934

	How ready and willing are you to change?
	.742
	.934

	How likely are you to listen to others; or to acknowledge the other person's point of view?
	.6416
	.937


All alpha indicators are over .70, which means, according to Vogt (2010), that it is a minimally reliable scale. So if I throw out some of these items and include others, the scale would be better. 

Deliverable 3: Relationship Discussion

It is critically important to understand the strategic relationships between the Self, Others (Classmates and Peers), Teacher, and Parents. Here are the levels that are relevant for a cost-effective SIE analysis of factors affecting a student’s attendance. Level 1: Student characteristics such as personal character, personal character, expressiveness, knowledge, socioeconomic background, educational background of parents, attitudes, motivation, and academic achievement as measured by some types of standardized tests. Level 2 is about Others (classmates, peers, and parents). Level 3 is about Teacher (certification status, teaching experience, attitudes towards job and towards students, motivation, etc.). Level 4 is about School characteristics (class size, textbook, test scores, transportation for students, curriculum, laboratories, libraries, and academic practices.).

Figure 2: Ngoma’s Strategic Compass Model

Self


Teacher


It is my view that effective teaching creates the right inside-out behavioral changes in a student (Self). These changes will lead to improvement in the student’s ability to value education. As a result, the student will increase his/her class attendance. 


Deliverable 4: Sampling Techniques.


The sample for this hypothetical study is a convenience sample which includes 80 students (n=80) from Harding University High School where I teach. Students were randomly selected. The criteria for selection included being a K9-12 student and being enrolled in a Career and Technical Education class. The questions asked were designed to gauge students’ readiness regarding different components of TOPS.   

Ngoma’s 5-Point Readiness Scale

	
	Readiness
	Influence Tactic
	Organizational power base
	Personal power base
	Skill at using the tactic

	A1
	Not ready 
	20%
	10%
	20%
	40%

	A2
	Extremely low readiness
	15%
	20%
	30%
	20%

	A3
	Fair readiness
	10%
	20%
	20%
	20%

	A4
	Good readiness
	25%
	30%
	15%
	10%

	A5
	Excellent readiness
	30%
	20%
	15%
	10%


Analysis of the data reveals that some students who have serious attendance problems have a serious need to change their attendance patterns because they realized after taking the SIE that class attendance problems may seriously affect their chances of a decent future. It also showed that students were mostly unfamiliar with the SIE. Training sessions are needed before an SIE is given.

Deliverable 5: Theory Constructs

Scholarly studies that have investigated factors that contribute to student performance abound. Researchers have highlighted several success predictors of student academic achievement including student intrinsic motivation, parental involvement, student characteristics, quality of instruction, class size, resources, student aptitude, student effort, student information systems, teacher attributes, student behavior, textbook, and student attendance. Class attendance has been identified as an important factor in a student academic achievement and academic failure (Dimmitt, 2003). This study addresses the central question: Is attendance related to student academic performance?  In other words, is academic success the result of steady class attendance? Can class attendance predict a student's likely test scores on an examination? The practical significance of these questions lies in the need to discount some of the variables above-mentioned as indicators of student academic success.

Deliverable 6: Critical Analysis


As indicated above, there is a multitude of factors that influence student academic performance. Specifically, class attendance has been noted to correlate with student academic attainment in K12 education. Fjortoft (2005) observes that "there is a positive relationship between class attendance and performance". Conversely, some researchers have indicated that there is a dearth of empirical evidence supporting the attendance-attainment relationship. Newman-Ford et al (2008) point out "The literature available on the relationship between student attendance and attainment is inconsistent. Nevertheless, there is some empirical evidence to suggest that attendance is a determinant of academic performance and progression" (p. 699). Some studies have suggested other variables influencing student performance including student characteristics, class size, school size,  student behavior, learning styles, availability of after school help and tutoring, instruction time, to name a few. 

In this study, I intend to examine the relationship between classroom attendance and student academic success. The purpose of this research is to determine if a student's academic achievement, measured by grade point average and test scores, is correlated with class attendance. The primary motivation behind this study is the belief that class attendance is supremely important in student performance. 

To ascertain this point, various independent variables noted above will be entered into a regression analysis and an attempt will be made to isolate any predictor variables that may interfere with the student academic performance other than class attendance. I will use documented attendance records and student achievement data from a random sample of 80 students in my school.
Deliverable 7: Problem Statement


Class attendance is a crucially important goal for all high school students. Experts in the field have posited that lack of class attendance can have a multitude of consequences, both for teachers and for students (Fjortoft, 2005). It goes without saying that class attendance can have a significant effect on educational achievement.  In a study about the effect of education on crime, Lochner and Moretti (2003) observe that "increases in the number of years of compulsory attendance raise high school graduation rates" (p. 2). 


The impact of class attendance on learning outcomes may be complex and, perhaps, hard to quantify. However, there is a vast body of literature that shows that class attendance successfully improves student academic achievement. As Fjortoft (2005) notes, "There is a body of evidence that supports the positive correlation between class attendance and academic performance".  Researchers have considered several other variables that affect student performance. From the student perspective, Dimmitt (2003) argues that the following factors play a role in a student academic success or failure: Teacher pedagogical skill, Teacher ability to convey care and meaning, Teacher absences, Teacher tardiness, Teacher training, Teacher perception of the job, Teacher knowledge of multiple learning styles, Assessment technique, among other factors.


Ultimately, class attendance is crucial. As school administrators and teachers resolve to increase student class attendance, a natural question emerges: what factors influence class attendance? 

Deliverable 8: Visual Representation among Constructs.
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Codebook 

The purpose of this study is to investigate the extent to which class attendance affects student academic performance. I am using actual data for one of my Scientific and Technical Visualization I classes for 2009-2010 school year. Table 1 provides the gender breakdown of my class. 
Table 1: Population Structure Model: Gender

	
	Grade 9
	Grade 10
	Grade 11
	Grade 12
	Totals

	Male (1)
	0
	3
	2
	5
	10

	Female (0)
	1
	4
	6
	3
	14

	Totals
	1
	7
	8
	8
	24


The following table (Table 2) presents student performance data on end of year state test. 

	Gender
	Raw Scores
	Performance Level

	1
	85
	2

	0
	94
	2

	1
	97
	2

	0
	90
	2

	0
	96
	2

	1
	91
	2

	1
	90
	2

	0
	87
	2

	1
	98
	2

	1
	85
	2

	0
	86
	2

	0
	97
	2

	0
	85
	2

	0
	88
	2

	0
	81
	2

	1
	87
	2

	0
	95
	2

	1
	94
	2

	0
	95
	2

	0
	95
	2

	1
	93
	2

	1
	91
	2

	0
	81
	2

	0
	73
	1


Table 2: Student Test Scores. The cut-off point was 77.

Table 3: Population Structure Model: Ethnicity

	Proficiency
	Whites (1)
	Blacks (2)
	Hispanics (3)
	Asians (4)
	Other (5)
	Totals

	Non Proficient (1)
	0
	1
	0
	0
	0
	1

	Proficient (2)
	1
	21
	0
	1
	0
	23

	Totals
	1
	22
	0
	1
	0
	24


Table 4: Academic Proficiency

	Students
	Non-Proficient 
(Level 1)
	Proficient
 (Level 2)
	Mean Achievement Test Scores

	Whites (1)
	0
	1
	98

	Blacks (2)
	1
	22
	[image: image3.png]93.65





	Hispanics (3)
	0
	0
	

	Asians (4)
	1
	1
	91

	Other (5)
	0
	0
	

	Totals
	1
	23
	94.22


The class mean achievement test score was 94.22. The outlier of 73.0 was instrumental in dragging the class point average down. Interestingly, the student who did not perform at proficiency level had 21 absences. And the student who had the highest score (98%) had perfect attendance.  This next table (Table 5) presents data about students’ lunch status.

Table 5: Lunch

	Ethnicity
	Paid Lunch (1)
	Reduced Lunch (2)
	Free Lunch (3)
	Totals

	Whites (1)
	1
	0
	0
	1

	Blacks (2)
	10
	7
	5
	22

	Hispanics (3)
	0
	0
	0
	0

	Asians (4)
	1
	0
	0
	1

	Other (5)
	0
	0
	0
	0

	Totals
	12
	7
	5
	24


Table 6: Attendance by Ethnicity

	Students
	Mean No/Absence (0)
	Mean Yes/Presence (1)
	Totals

	1
	0
	90
	90

	2
	8
	82
	90

	3
	*
	*
	0

	4
	3
	87
	90

	5
	*
	*
	0

	Totals
	3.67
	86.3
	90


It was hypothesized that class attendance has a positive effect on academic performance. Results of this categorical analysis indicate that after factoring out gender, lunch status, and ethnicity, attendance still seems to have a statistically significant effect on academic performance. The vast majority of students with good attendance records did well on the state test. As noted above, students with solid attendance records outperformed the student who missed 21 classes. With 73%, she was the only student who failed the class. However, this convenience sample (n=24) should be expanded upon before this conclusion can be generalized.

Nominal Variables 

My study focuses on the direct effects of class attendance on student academic performance. In order to better understand how attendance affects academic performance, it is important to examine some demographic characteristics of students that may influence class attendance. Those characteristics include gender, ethnicity, and lunch status. The nominal variables I would consider are gender, ethnicity, lunch, attendance, and proficiency. Gender has two categories: male (1) and female (2). Ethnicity has five categories: White (1), Black (2), Hispanic (3), Asian (4), and Other (5). Lunch has three categories: Paid (1), Reduced (2), and Free (3). Attendance includes Yes (Presence) and No (Absence). Academic Proficiency has two categories: Proficient (2), and Not Proficient (1). Academic Proficiency is the Dependent Variable. Gender, Ethnicity, Lunch, and Attendance are Independent Variables.  

Population Structure Model: Gender

	
	Grade  9
	Grade 10
	Grade 11
	Grade 12
	Totals

	Male (1)
	
	
	
	
	

	Female (0)
	
	
	
	
	

	Totals
	
	
	
	
	


Population Structure Model: Ethnicity

	Proficiency
	Whites (1)
	Blacks (2)
	Hispanics (3)
	Asians (4)
	Other (5)
	Totals

	Non Proficient (1)
	
	
	
	
	
	

	Proficient (2)
	
	
	
	
	
	

	Totals
	
	
	
	
	
	


Academic Proficiency

	Students
	Non-Proficient 
(Level 1)
	Proficient
 (Level 2)
	Mean Achievement Test Scores

	Whites (1)
	
	
	

	Blacks (2)
	
	
	

	Hispanics (3)
	
	
	

	Asians (4)
	
	
	

	Other (5)
	
	
	

	Totals
	
	
	


Lunch

	Students
	Paid Lunch (1)
	Reduced Lunch (2)
	Free Lunch (3)
	Totals

	Whites (1)
	
	
	
	

	Blacks (2)
	
	
	
	

	Hispanics (3)
	
	
	
	

	Asians (4)
	
	
	
	

	Other (5)
	
	
	
	

	Totals
	
	
	
	


Attendance

	Students
	No/Absence (0)
	Yes/Presence (1)
	Totals

	Whites (1)
	
	
	

	Blacks (2)
	
	
	

	Hispanics (3)
	
	
	

	Asians (4)
	
	
	

	Other (5)
	
	
	

	Totals
	
	
	


Possible Combinations

	Interaction
	Combination

	5 One-Way 
	{Gender} {Ethnicity} {Lunch} {Attendance} {Proficiency}

	10 Two-Way
	{Gender, Lunch} {Gender, Attendance} {Gender, Attendance} {Gender, Proficiency}

{Ethnicity, Lunch} {Ethnicity, Attendance} {Ethnicity, Proficiency}

{Lunch, Attendance} {Lunch, Proficiency}

{Attendance, Proficiency}

	10 Three-Way
	{Gender, Ethnicity, Lunch} 
{Gender, Ethnicity, Attendance} 
{Gender, Ethnicity, Proficiency} 
{Gender, Lunch, Attendance} 
{Gender, Lunch, Proficiency}

{Ethnicity, Lunch, Attendance} 
{Ethnicity, Attendance, Proficiency} {Ethnicity, Lunch, Proficiency}

{Lunch, Attendance, Proficiency} 
{Lunch, Proficiency, Attendance}

	5 Four-Way
	{Gender, Ethnicity, Lunch, Attendance} {Gender, Lunch, Attendance, Proficiency}

{Gender, Ethnicity, Attendance, Proficiency}

{Gender, Attendance, Proficiency, Ethnicity} {Gender, Proficiency, Ethnicity, Attendance}

	1 Five-Way
	{Gender, Ethnicity, Lunch, Attendance, Proficiency}


All the independent variables listed can potentially affect student attendance which, in turn, can affect student academic achievement (dependent variable). The analysis of the fully saturated model with 5 nominal variables can produce various results depending on the combinations and interactions of variables. 

A categorical analysis fits this type of study because it allows the categorization of the sample of student population in different categories. As Vogt (2010) notes, “these statistics provide measures of the strength of the associations” (p. 197). From the combinations above, one can see if ethnicity may be associated with attendance or if a student’s lunch status may be positively or negatively associated with his/her attendance and academic proficiency.    

Reference
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Multilevel Modeling 

A six-level model fits my study of the interrelationships between student academic achievement and class attendance. The levels include Self, Peers, Parents, Teacher, School, and Student Information Systems (SIS).  My strategic compass would look like this:

Figure 1: Strategic Compass Model

Self




Teacher

Each level can be broken down into its several components. Level 1, Self,  is about student characteristics which include personal character, personal responsibility, expressiveness, knowledge, socioeconomic background, educational background of parents, attitudes, motivation, and academic achievement. A student’s perception of education is the most important determinant factor for academic success. 

Another factor influencing student attendance is peer pressure (Level 2). Level 2, Peers, includes friends, classmates, and schoolmates. Level 3, Parents, includes parental involvement in child’s education, parental support, parent’s educational background, and parent’s socioeconomic status. 

Level 4, Teacher, includes certification status, teaching experience, skills, persuasion, and motivation, attitudes towards job, and attitudes towards students.

 Level 5 is about school characteristics such as class size, textbook, test scores, transportation for students, curriculum, laboratories, libraries, and academic practices. 

Finally, Level 6, is about Student Information System. It serves as a conduit for parents, student, teacher, and school to be in constant contact. It has student data including attendance, grades, and conduct. Hence, it contributes to student learning and increases parental involvement. 

Vogt (2010) argues that “Using MLM and SEM, researchers are more able to study real-world complexity. A multilevel analysis of factors influencing a student academic performance is more likely to help me understand the intricacies of the problem of class attendance and its interrelationships with student performance. Student academic achievement is the dependent (outcome) variable. Attendance, student characteristics, school characteristics, parents, teachers, SIS, peers are all independent variables. Each of the factors in the diagram affects student attendance, directly or indirectly. And as was noted in previous posts, they all have an impact on a student’s academic achievement.  
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