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Prior research has identified employee-related factors such as participation, morale, and 
shortage as important predictors of organisational performance. However, this 
relationship has not been extensively examined for educational organisations such as 
schools, colleges, and universities with large scale samples. In this study we used multiple 
regression to investigate the effect of teacher participation, morale, and shortage on 
school performance using a nationally representative sample of 162 U.S. schools. Our 
empirical results suggest a significant relationship between the three teacher-related 
predictors and school performance. However, this relationship varies across literacy areas 
such as mathematics, reading, and science. Educational implications are discussed.  

 
Introduction  
 
Teachers play a crucial role in influencing school performance and fostering student 
success. In any organisational structure, variables such as staff participation, morale and 
shortage significantly affect the organisational outcomes (Cheema & Asrar-ul-Haq, 2017). 
Similarly, teachers play important roles in their organisations and schools’ outcomes 
(Cheema & Fuller Hamilton, 2017). Qualified teachers who employ effective teaching 
strategies positively influence their students’ self-efficacy, academic achievement, and well-
being (Lera et al., 2023), improve their school performance and help advancement of 
educational system in a country (Gaban, et al., 2021; Willis &Varner, 2010). In order to 
promote educational objectives and enhance students’ success, we need effective teachers. 
Training and retaining qualified teachers are critical issues that require close attention from 
policymakers and stakeholders.  
 
Recent research suggests that there is an increasing trend in teacher attrition and turnover. 
Currently, school districts are facing difficulty filling teacher vacancies and providing 
schools with qualified teachers who are able to effectively teach the growing diverse 
student population. Schools which face a high teacher turnover have a higher rate of 
hiring less experienced teachers (Grissom, 2011), who are more likely to have less 
expertise and lower level of effective teaching skills, which results in lower performance 
for students and schools (Diliberti & Schwartz, 2022). To support students’ success and 
wellbeing in schools, it is critical to understand factors contributing to teacher 
performance, a factor closely associated with teacher job satisfaction and retention 
(Podolsky, et al., 2016). This understanding, in turn, is a key predictor of school 
performance. In this study we investigate the effect of three teacher-related variables: 
teacher shortage, morale, and participation and effect on school performance. 
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Teacher shortage 
 
Teacher shortage is a persistent issue in national and international educational systems, 
affecting student outcomes and school performance (Pierce et al., 2020; Richter, et al., 
2022). U.S. schools are currently facing difficulty providing qualified teachers for different 
subject matters and diverse groups of students, and this shortage is mainly created by 
teacher attrition and turnover (Carver-Thomas & Darling-Hammond, 2019). In addition, 
low interest in pursuing teaching profession by college students, and decline in the 
prestige of the profession are factors contributing to teacher shortage (Kraft, & Lyon, 
2022). Using a nationally representative data from the National Center for Education 
Statistics' Schools and Staffing Survey, Carver-Thomas and Darling-Hammond (2019) found 
that factors such as low teacher salary, lack of support from school administration, and 
certification requirements all contribute to teacher attrition. Low salary is a factor 
contributing to both low recruitment, and high attrition rate among teachers (Adamson & 
Darling-Hammond, 2012). 
 
The literature shows that a considerable percentage of teachers leave their school or the 
teaching profession (Cha & Cohen-Vogel, 2011; Jotkoff, 2022), as they feel not prepared 
enough to teach the diverse student populations and face significant challenges in being 
culturally responsive to their educational needs. Attrition rate is even higher among novice 
teachers, especially shortly after they enter the profession (Richter et al., 2022). Novice 
teachers often feel unprepared and overwhelmed and experience low levels of perceived 
ability in effective teaching (Ali et al., 2018). This low level of teaching is an important 
factor leading to teacher attrition and contributing to shortages in many subject areas, 
especially mathematics, science, and special education in many parts of the country. 
Teacher shortage has a negative impact on school performance and student learning and 
contribute to various negative educational outcomes (Smet, 2022; Castro, 2023). It leads 
to educational inequity, as teacher shortage is more prevalent in the neighborhoods with 
low socioeconomic status (SES) where schools have limited resources (Garcia & Weiss, 
2019).  
 
Demographic characteristics of a school play a critical role in a teacher’s decision to leave 
or remain in a particular school. Previous studies suggest that teachers are more likely to 
leave schools in economically disadvantaged neighborhoods with low educational 
resources (Loeb, et al., 2005; Carver-Thomas & Darling-Hammond, 2017). Teachers, 
especially non-minority teachers, are more likely to leave schools that have either a higher 
proportion of minority students (Omenn Strunk & Robinson, 2006) or are in high-
poverty communities (Kaufman & Diliberti, 2021), as in these schools, teachers might 
face heavier workloads and challenging barriers to overcome and support their students’ 
educational needs. Studies suggest that teachers of colour leave the profession at higher 
rates compared to white teachers. At the same time, having racially diverse teachers which 
include teachers of colour is beneficial for all students (Blazer, 2021), especially as it 
benefits the social and academic wellbeing of students of colour (Carver-Thomas, 2018; 
Joshi, et al., 2018; Easton-Brooks, 2019). Opportunity to have the same race teachers can 
help towards promoting better outcomes for students (Goldhaber, 2019), as these 
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teachers are more likely to hold reduced stereotypical perceptions, have higher 
expectations for students, and are better able to foster supportive relationships with them 
(Marchitello & Trinidad, 2019). 
 
Establishing positive interactions and supportive relationships, and facilitating classroom 
environments which promote students’ socioemotional and academic development is one 
important aspect of teachers’ role in the student-centred approach and culturally 
responsive teaching (Zeichner et al., 2024). Perceived teacher support fosters student 
engagement and self-efficacy (Strati, et al., 2017; Khuhro, 2024) and has a strong 
association with students’ sense of belonging and learning (Saroughi & Cheema, 2022). 
Therefore, in order to establish educational equity and to better serve diverse groups of 
students, and to provide students of colour, minority and non-minority students with the 
same educational opportunities and qualified teachers, it is important to find ways to 
reduce attrition rate, especially among teachers of colour as they tend to leave the 
profession at a higher rate. 
 
Teacher attrition not only has negative impacts on the success and performance of 
student population (Levin & Bradley, 2019), it also has negative consequences and morale 
implications for the remaining teachers (Richter et al., 2022). Working conditions, school 
climate, perceived social and relational quality are important factors affecting teachers’ job 
satisfaction (Rodriguez, et al. 2022). School characteristics such as the effectiveness of the 
school administration staff, and especially the school principal (Richardson et al., 2007; 
Ansley, et al., 2019), and racial and demographic similarity with colleagues influence a 
teacher’s decision to leave or stay in a particular school. Podolsky et al. (2016) suggested 
four factors as the main elements of working conditions: school leadership and 
administrative support; opportunities for professional collaboration and shared decision-
making; accountability systems; and resources for teaching and learning. Teachers 
continue working in schools where they feel valued, and supported, and experience a 
sense of belonging (Rodriguez, et al. 2022). In contrast, teachers who hold negative 
perceptions toward their principal and colleagues are more likely to leave their schools 
(Moore, 2018). 
 
In order to improve school performance and advance the education system, we need to 
design effective interventions and teacher training and teacher evaluation programs that 
are culturally responsive. These programs need to promote teacher retention, and be able 
to offer all students, regardless of their demographic and socioeconomic backgrounds, 
access to qualified teachers (Garcia & Weiss, 2019, Zeichner, et al., 2024). Therefore, it is 
crucial to identify factors contributing to teacher attrition and shortage. As noted earlier, 
teacher shortage is the result of various factors, including a low interest in the profession 
and a high turnover rate (Podolsky, et al., 2016: Kraft & Lyon, 2022). In addition to 
perceived efficacy beliefs and financial factors, other variables such as workload, demands 
and concerns about testing and accountability, school resources, classroom size and 
student discipline (Darling-Hammond, 2022), school social context, and relations, racial 
similarity or disparity and lack or presence of diversity, and level of sense of belonging can 
all have significant impacts on the level of  a teacher’s job satisfaction and their decision to 
leave (Rodriguez, et al. 2022). 
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Teacher morale 
 
Morale refers to the mental state, feelings, and attitudes that individuals have towards their 
work and organisation (Bruce, 2003). It is based on an employee's beliefs and the extent to 
which one perceives having common needs and shared goals with the organisation 
(Bentley & Rempel, 1980). Employees with high morale are motivated and effortful 
towards achieving their desired individual or group goals. Teacher morale is an important 
factor influencing a teacher’s perceived effectiveness, job satisfaction and job 
performance, and in impacting teacher retention in the profession (Podolsky, et al., 2016). 
Teachers with high levels of morale not only positively impact their students’ character 
and academic achievement (Akhtar, et al., 2016), but also significantly contribute to the 
success of schools and the educational system (Willis & Varner, 2010; Gaban, et al., 2021). 
 
In schools, a teacher’s morale is affected by various factors including perceived school 
climate and equitable responsibilities. Administrators and leadership play key roles in both 
establishing and maintaining teachers' morale and retention (Willis & Varner, 2010). 
Unsupportive environments and stressful working conditions negatively impact teachers' 
morale. These conditions can contribute to high levels of prolonged stress which in turn 
leads to burnout, and physical, emotional and mental exhaustion (Maslach et al., 2001) all 
of which negatively affect teachers’ health and well-being (Wolfram et al., 2013; Zhang, et 
al., 2021) and lower their performance and effectiveness (Mangin, 2021). Furthermore, 
these conditions contribute to lowering student outcomes (Madigan & Kim, 2021) and 
increasing teacher attrition. (Lambersky, 2016).  
 
On the other hand, teachers who perceive their working conditions and school climate 
positively and can rely on their colleagues when facing challenging professional situations 
tend to experience lower levels of burnout (Marcionetti & Castelli, 2023), higher levels of 
job satisfaction and morale, and tend to be more dedicated and committed to their 
students (Menon & Athanasoula-Reppa, 2011). These teachers perceive themselves as 
effective and self-efficacious and are able to adapt effective instructional strategies and 
motivational skills to support their students’ success (Burić & Moe, 2020). Self-efficacious 
teachers tend to experience more job satisfaction, are less affected by work-related 
stressors, and develop lower levels of anxiety and burnout (Skaalvik and Skaalvik, 2010). 
Consequently, the likelihood of attrition is lower in teachers with high job satisfaction and 
self-efficacy. 
 
Teacher morale has significant influence on teacher effectiveness, student success and 
school performance (Podolsky, et al., 2016) and is influenced by various factors, including 
a teacher’s opportunities for decision-making, relationships with administrative staff, 
behaviours of students, and the availability and quality of school resources and facilities 
(Boyd et al., 2011; Podolsky, et al., 2016). Recent studies indicate a declining trend in 
teacher morale and interest in the profession (Kraft & Lyon, 2022). This decline has 
resulted from various factors such as heavy workload, burnout and low salaries (Palma-
Vasquez, et al., 2022). Briggs and Richardson (1992) proposed additional factors 
contributing to the declining levels of teacher morale and retention, including large class 
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sizes, parental and administrative criticism, ineffective communication, and lack of 
support and opportunity for professional growth and development. 
 
Teacher participation 
 
In order to enhance teachers’ job satisfaction and retention, it is necessary to identify and 
address teachers’ specific needs (Thornton et al., 2007). One essential aspect of addressing 
these needs includes offering teachers the opportunity to participate in decision-making. 
Teachers’ participation in school decision-making not only enhances  morale and make 
them more motivated and committed, but also promotes their job satisfaction and 
retention (Woods & Weasmer, 2004). Teachers are more likely to remain in schools where 
they have more opportunities to participate in school-level decision-making (Cha & 
Cohen-Vogel, 2011; Darling-Hammond, 2022). This participation can include 
involvement in decisions related to various school tasks and resources, such as 
professional development training, and creating opportunities for teachers’ cooperation, 
collaboration, and mentoring (Boyd et al., 2011). It is important for teachers to perceive 
themselves as influential in shaping their school’s shared goals and success (Woods & 
Weasmer, 2004). Participation in planning and implementing programs that can enhance 
school performance promotes a teacher’s job satisfaction and retention (Ansley, et al., 
2019: Boyd et al., 2011; Woods & Weasmer, 2004). 
 
In a positive school climate, teachers can be involved in decision-making and 
collaboration with other teachers and administrators. Such collaboration helps them form 
mutual goals and contribute towards improving both their own and their school’s 
performance, which in turn promotes teacher job satisfaction and self-efficacy (Aldridge 
& Fraser, 2016; Klassen & Chiu, 2010; Zhang, et al., 2021). Self-efficacy, which is one’s 
perceived capability in being able to attain desired goals and complete certain tasks makes 
individuals more effortful and persistent in challenging situations (Bandura, 1977;1997). 
Hence, self-efficacious teachers are more likely to remain in the profession when facing 
job difficulty and stressors.  
 
Teachers who perceive themselves as capable of positively influencing student outcomes 
are more effortful and motivated towards using effective strategies and differentiated 
instruction for accommodating their diverse students' needs and learning abilities. These 
effective teachers equip their students with the essential tools required for becoming 
successful learners, and promote student achievement and well-being (Lera et al., 2023). 
They also play critical roles in supporting their school as well as the educational system 
(Gaban et al., 2021: Willis &Varner, 2010). 
 
Effective principals establish a positive work environment and provide teachers with 
decision-making opportunities, and participation in mentoring and professional 
development in a supportive and cooperative environment. Teachers typically hold 
significant value for having these types of opportunities as they improve their instructional 
practices, lower their stress level, and enhance their job satisfaction and self-efficacy 
(Aldridge & Fraser, 2016; Klassen & Chiu, 2010; Zhang, et al., 2021). These opportunities 
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promote satisfaction and retention among both novice and veteran teachers (Ferguson-
Patrick, 2011; Olsen & Huang, 2018). 
 
School climate and working conditions play significant roles in teacher job satisfaction 
(Toropova, et al., 2021). In an educational setting where there is a culture of collaboration 
among teachers, staff, and leaders, where they all participate in decision making and 
collaboratively work towards shared goals, teachers experience higher levels of morale and 
job satisfaction (Olsen & Huang, 2018). Such positive work conditions contribute to a 
higher rate of teacher well-being and retention and consequently result in more positive 
student and school outcomes and success. Conversely, inadequate and unsupportive 
working conditions, facing conflicting ideas and competition may result in low morale and 
reduced motivation among teachers. These negative experiences and unsupportive climate 
increase the likelihood of leaving the profession (Matthews & Crow, 2009; Zhang, et al., 
2021). 
 
Prior research has highlighted the importance of factors such as teacher morale, teacher 
shortage, and teacher participation in predicting school outcomes and performance. 
Building on the insights from prior studies, our study examines the relationship of these 
predictors with school performance. Specifically, we aim to address the following 
question: “Do teacher morale, teacher shortage, and teacher participation improve school 
performance in the key areas of literacy such as mathematics, reading, and science?” In the 
following sections, we summarise the statistical methods, empirical findings, and 
conclusions with implications for both research and practice. 
 
Method 
 
Sample 
 
The data used in this study came from the Program for International Student Assessment (PISA) 
student and school surveys. This is an international assessment of literacy of 15-year-old 
students in literacy areas such as mathematics, reading, and science. This survey is 
administered in three-year cycles in more than 60 countries, about half of which are 
members of the Organization for Economic Cooperation and Development (OECD, 
n.d.). In the U.S. 4,978 students from 162 U.S. schools participated in the survey. This 
sample was selected using a two-stage stratified random sampling scheme in which 
schools across the country were selected in the first stage followed by selection of 
students within each school in the second stage. Thus, country-level samples are nationally 
representative. The 162 schools included in U.S. sample are representative of 31,091 
schools across the country (NCES, 2014). 
 
Our initial data file contained a few missing values on variables of interest included in this 
study. Since the missing data proportion was less than 5%, we decided to impute missing 
values (Young, et al., 2011). For this purpose, we employed an iterative Markov Chain 
Monte Carlo (MCMC) single random imputation method (Allison, 2001) which jointly 
predicted each variable included in the analytical model from all remaining variables. 
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Measures 
 
School performance 
We used a school's average student literacy score as a measure of that school's 
performance. The choice of this variable as outcome is appropriate because improving 
student literacy is the ultimate objective of education policy. Based on this choice, a 
school's performance is high when on average students at that school display high literacy, 
and low when average literacy scores are low. Since student performance can vary across 
subjects we used school level scores in three key areas of literacy, mathematics, reading, 
and science. Scores in these three subjects were averaged for all students in each school. 
This mean literacy score was then used as a measure of school performance. Following 
the reporting style in the original assessment we standardised the three outcome measures 
to have a mean of 500 and a standard deviation of 100 in our sample. The mean literacy in 
our sample of 152 schools ranged between 218.97 and 693.59 for mathematics, between 
235.55 and 655.14 for reading, and between 202.86 and 646.44 for science. 
 

Table 1: Items comprising the Teacher participation, 
Teacher morale, and Teacher shortage scales 

 
Teacher 
participation 

Regarding your school, who has considerable responsibility for the 
following tasks? 

 1. Selecting teachers for hire 
 2. Firing teachers 
 3. Establishing teachers' starting salaries 
 4 Determining teachers' salary increases 
 5. Formulating the school budget 
 6. Deciding on budget allocations within the school 
 7. Establishing student disciplinary policies 
 8. Establishing student assessment policies 
 9. Approving students for admission to the school 
 10. Choosing which textbooks are used 
 11. Determining course content 
 12. Deciding which courses are offered 
Teacher morale Think about the teachers in your school. How much do you agree with the following 

statements? 
1. The morale of teachers in this school is high 
2. Teachers work with enthusiasm 
3. Teachers take pride in this school 
4. Teachers value academic achievement 

Teacher 
shortage 

Is your school's capacity to provide instruction hindered by any of the following 
issues? 

1. A lack of qualified science teachers 
2. A lack of qualified mathematics teachers 
3. A lack of qualified English teacher 
4. A lack of qualified teachers of other subjects 

Note. Response choices are 1 (tick) and 2 (no tick) for teacher participation scale; 1 (strongly agree), 2 
(agree), 3 (disagree), and 4 (strongly disagree) for teacher morale scale; and 1 (not at all), 2 (very little), 3 
(to some extent), and 4 (a lot) for teacher shortage scale. 
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Teacher participation 
This scale measured a school principal's perception of participation of teachers in decision 
making at her school. Twelve items comprised this scale (Table 1). Response options for 
the four items were 1 (tick), and 2 (no tick). The scale was constructed in such a way that 
higher scale values are representative of greater teacher participation. Following PISA 
convention, we standardised the values of this variable to have a mean of 0 and a standard 
deviation of 1 in our sample. These standardised values ranged from a minimum of -0.77 
to a maximum 5.17. The reliability of this scale in our sample was .75. 
 
Teacher morale 
This scale used four items to measure a school principal's perception of the morale of 
teachers employed at her school (Table 1). The scale was constructed in such a way that 
higher scale values are representative of greater teacher morale. Following PISA 
convention, we standardised the values of this variable to have a mean of 0 and a standard 
deviation of 1 in our sample. These standardised values ranged from a minimum of -1.34 
to a maximum of 2.14. The reliability of this scale in our sample was .83. 
 
Teacher shortage 
This scale used four items to measure a school principal's perception of the shortage of 
qualified teachers at her school (Table 1). The scale was constructed in such a way that 
higher scale values are representative of greater teacher shortage. Following PISA 
convention, we standardised the values of this variable to have a mean of 0 and a standard 
deviation of 1 in our sample. These standardised values ranged from a minimum of -4.11 
to a maximum 1.40. The reliability of this scale in our sample was .77. 
 
Analytical method 
 
PISA estimates school level scores for scales such as those used as predictors in our study 
with either the one parameter Rasch model for items with only two categories (Rasch, 
1961), or with a partial credit item response theory (IRT) model for items that have more 
than two categories (Master, 1982). Our use of these two categories is described in 
Appendix 1, and the emprical results are presented below in the next section. 
 
Empirical results 
 
Descriptive statistics and zero order Pearson correlations for school performance and its 
predictors are presented in Table 2. The three performance variables were highly 
correlated with each other with all correlations exceeding .9, p < .001. The three teacher-
related predictors had moderate but highly significant associations with all three school 
performance variables, , p < .001, with Teacher participation and Teacher 
morale being positively correlated with school performance, and Teacher shortage being 
negatively correlated with school performance. There was also a moderate negative 
association between Teacher morale and Teacher shortage, r = -.31, p < .001, and a weak 
correlation between Teacher participation and Teacher morale, r = -.16, p = .046. The 

!" !#!< <
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only correlation that was statistically not significantly different from zero in the population 
was between Teacher participation and Teacher shortage, r = .05, p = .558. 
 

Table 2: Descriptive statistics and zero-order 
correlations for school performance and its predictors 

 
 Variable Min Max Pearson r 

1 2 3 4 5 
School per-
formance 

1. Maths 218.97 693.59 –         
2. Reading 235.55 655.14 .94*** –       
3. Science 202.86 646.44 .96*** .94*** –     

Predictors 4. Teacher particip, -1.34 2.14 .29*** .26*** .29*** –   
5. Teacher morale -4.11 1.40 .28*** .34*** .29*** -.16* – 
6. Teacher shortage -.77 5.17 -.27*** -.32*** -.29*** .05 -.31*** 

Note. n = 162. Following PISA reporting style, school performance variables are standardised to have 
a mean of 500 and a standard deviation of 100, and teacher-related variables are standardised to have 
a mean of 0 and a standard deviation of 1. Cohen's (1992) guidelines for interpretation of Pearson r : 
small, .1; medium, .3; large, .5;  *p < .05; **p < .01; ***p < .001 
 
Multiple regression results predicting school performance from the three teacher-related 
predictors are presented in panels a, b, and c of Table 3 for mathematics, reading, and 
science respectively. Results for Model 1 showed a significant effect of teacher 
participation and teacher morale, p < .001, and an insignificant effect of teacher shortage, 
p = .134, on math performance. None of the three two-way interactions were significant, p 
> .05. An increase of 1 SD in teacher participation raised mean school math performance 
by .31 SD (or 30.7 points), while a similar increase in teacher morale raised mean school 
math performance by .27 SD (or 27.3 points) The regression results for science 
performance (panel c of Table 3) were very similar to those for math. For reading 
performance, the interaction between teacher morale, and teacher shortage was 
significant, p < .01, suggesting that the effect of teacher morale on mean school reading 
performance depends on teacher shortage. Given this significant interaction, we refrain 
from interpreting the main effects of these two predictors. The effect of teacher 
participation in this model was also significant, p < .001, with a 1 SD increase in 
participation raising mean school reading performance by .27 SD (or 27.2 points).  
 
In order to clarify the interaction effect, we have plotted mean school reading 
performance in Figure 1 as a function of teacher morale at three different values of 
teacher shortage: M – 1 SD, M, and M + 1 SD. The pattern of simple regression lines 
shows that although an increase in teacher morale has a positive effect on mean school 
reading performance at all levels of teacher shortage, the strength of this effect increases 
as teacher shortage increases. Specifically, a one unit increase in teacher morale causes the 
mean school reading performance to increase by 52.5 points when teacher shortage is 
high, 30.3 points when shortage is medium, and 8.0 points when shortage is low. 
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Table 3: Multiple regression results predicting school performance 
from teacher participation, teacher morale, and teacher shortage 

 

 Predictor B t p 
95% CI Correlation 

LL UL Partial Part 
a. Model 1: 
Math perf-
ormance 

Intercept 503.60 67.81 < .001 488.93 518.27     
Teacher participation, X1 30.68 4.10 < .001 15.90 45.46 .31 .28 
Teacher morale, X2 27.25 3.46 < .001 11.71 42.79 .27 .24 
Teacher shortage, X3 -12.28 -1.51 .134 -28.38 3.82 -.12 -.10 
Interaction X1 x X2 -10.85 -1.25 .213 -28.00 6.31 -.10 -.09 
Interaction X1 x X3 -10.58 -1.16 .247 -28.57 7.42 -.09 -.08 
Interaction X2 x X3 15.44 1.90 .059 -0.60 31.49 .15 .13 

b. Model 2: 
Reading 
perform-
ance 

Intercept 505.29 70.57 < .001 491.14 519.43     
Teacher participation, X1 27.21 3.77 < .001 12.96 41.45 .29 .25 
Teacher morale, X2 30.25 3.99 < .001 15.27 45.23 .31 .27 
Teacher shortage, X3 -13.77 -1.75 .082 -29.30 1.75 -.14 -.12 
Interaction X1 x X2 -12.49 -1.49 .138 -29.03 4.04 -.12 -.10 
Interaction X1 x X3 -6.95 -0.79 .430 -24.30 10.40 -.06 -.05 
Interaction X2 x X3 22.22 2.84 .005 6.75 37.70 .22 .19 

c. Model 3: 
Science 
perform-
ance 

Intercept 501.99 67.74 < .001 487.35 516.63     
Teacher participation, X1 32.11 4.30 < .001 17.37 46.86 .33 .30 
Teacher morale, X2 26.80 3.41 .001 11.29 42.30 .26 .24 
Teacher shortage, X3 -14.92 -1.83 .069 -30.98 1.15 -.15 -.13 
Interaction X1 x X2 -12.42 -1.43 .154 -29.54 4.69 -.11 -.10 
Interaction X1 x X3 -10.26 -1.13 .261 -28.22 7.69 -.09 -.08 
Interaction X2 x X3 11.10 1.37 .173 -4.91 27.11 .11 .09 

Note. n = 162. R2 is .26, .31, and .26 for models 1, 2, and 3 respectively. Cohen's (1992) guidelines 
for interpretation of R2 : small, .02; medium, .13; large, .26. CI = confidence interval. LL = lower 
limit. UL = upper limit; *p < .05. **p < .01. ***p < .001 
 

 
Figure 1: Scatter plot showing the effect of teacher morale 
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The scatter plot in Figure 1 shows the effect of teacher morale on mean school reading 
performance at three different levels of shortage: low (solid line), medium (long dashed 
line), and high (short dashed line). Although an increase in teacher morale has a positive 
effect at all levels of teacher shortage, this effect is strongest when teacher shortage is high 
and weakest when teacher shortage is low. 
 
Our estimated regression equations explained 26% of the total variation in mean school 
performance in mathematics, 31% in reading, and 26% in science. The corresponding f2 
values are 0.35, 0.45 and 0.35 respectively. Based on Cohen's (1992) guidelines, these 
effect sizes are classified as large. In order to check the adequacy of regression 
assumptions we examined P-P plots and histograms of residuals, residual versus predicted 
value plots, variance inflation factors (VIF), and condition index numbers etc., but did not 
find any cause for concern. 
 
Discussion 
 
Prior research has identified employee-related factors such as participation, morale, and 
shortage as important predictors of organisational performance. However, this 
relationship has not been extensively examined for educational organisations such as 
schools, colleges, and universities with large scale samples. In this study we investigated 
the effect of teacher participation, morale, and shortage on school performance using a 
nationally representative sample of 162 U.S. schools. Our empirical results suggested a 
significant relationship between the three teacher-related predictors and school 
performance. However, this relationship varies across literacy areas such as maths, 
reading, and science. 
 
Our results have some important implications. First, our regression models based on the 
three teacher-related predictors explained as much as 31% of the variation in school 
performance. A one standard deviation increase in either teacher participation or teacher 
morale was associated with at least a quarter of a standard deviation improvement in 
school performance. In a social science context these are large effects. Our results suggest 
that omitting one or more of these important predictors from any theoretical model that 
seeks to explain the variation in school performance can potentially cause a serious model 
specification error which in turn would lead to bias and inconsistency in estimation of 
parameters and their standard errors. 
 
Second, our results were remarkably similar across the three subject areas with the signs 
on correlation and regression coefficients being in conformity with findings reported in 
past research that has suggested a causal link between employee-centred factors and 
organisational performance. These results show that predictors like employee participation 
and employee shortage are as important in educational organisations as any other in 
explaining the variation in organisational performance, and that their effect tends to 
remain stable even when the outcome measures are allowed to vary along a shared 
dimension. A main reason for this finding is the pattern of large and significant 
associations among our three outcome measures. Assuming that the three literacy areas 
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considered in this study are representative of a broader spectrum of subjects, this pattern 
suggests that good schools tend to perform well in all subject domains, while low 
performance schools tend to perform low across the board. 
 
Third, for reading-based school performance our results indicated the presence of a 
significant interactive effect of teacher morale and teacher shortage. More specifically, we 
saw that an increase in morale worked best in improving performance when the teacher 
shortage was high. A second but equivalent way of describing this interaction is that as 
teacher shortage decreased, it had a beneficial effect on school performance. However, 
this effect was strongest when employee morale was low. The implication here for 
administrators interested in improving school performance is that in schools that are 
characterised by simultaneous occurrence of high teacher shortage and low teacher 
morale, improving either one of these variables can result in large initial gains in school 
performance. The rate of improvement in performance falls but remains positive as 
morale increases and shortage falls over time. We further note that we observed this 
interactive effect of morale and shortage on performance only in the case of reading. This 
finding could have been easily overlooked had we decided to combine the three outcome 
measures based on the high associations (r > .9) among them, and thus supports the 
importance of separate investigation of individual outcomes that otherwise seem 
redundant. 
 
We explain the observed interaction effect between shortage and morale in the light of the 
economic principle of decreasing returns. Initially, when teacher shortage is high, a one 
unit increase in morale causes a large improvement in organisational performance. 
However, as both variables continue to improve, due to the universal law of diminishing 
returns we cannot expect to achieve the same gain in performance each time morale 
increases by the same amount. Thus, over time the return due to increase in morale 
diminishes. 
 
Although our study revealed several important results, it has some limitations. First, the 
three teacher centred variables are based on survey responses obtained from school 
principals and not teachers. Although the internal reliabilities of all the teacher-related 
scales were decent, we do realise that teachers' responses to items presented in Table 1 are 
likely to not exactly match their corresponding principals' responses. However, given the 
secondary nature of our study this is a limitation of our data that is beyond our control. 
The safe course of action is for us to explicitly acknowledge that our statistical results and 
inferences drawn from those results are accurate only to the extent that the information 
reported by school principals is accurate. Second, our results are based on a sample of 
U.S. high schools. Thus, our findings may not be generalisable to other types of 
educational organisations like colleges or universities, or to high school populations in 
countries whose education systems are very different from that of the U.S. Researchers 
interested in extending this line of research are encouraged to replicate our method using 
educational settings, countries, and outcome measures both similar to and different from 
those that were used in this study, in order to broaden the existing base of evidence in this 
area. 
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Appendix 1: Analytical method 
 
PISA estimates school level scores for scales such as those used as predictors in our study 
with either the one parameter Rasch model for items with only two categories (Rasch, 
1961), or with a partial credit item response theory (IRT) model for items that have more 
than two categories (Master, 1982). Following the notation used by Embretson and Reise 
(2000) these two models are given by (1) and (2) respectively. 

 (1) 

where P is the probability of correct response on item i for person s, is item difficulty, 
and  is trait level. 

 (2) 

where , P is the probability of choosing response x out of M 

possible scores,  is the category intersection parameter, and all other symbols have the 
same meaning as described earlier for (1). Scale scores for teacher participation were based 
on the Rasch model, while those for teacher morale and teacher shortage were based on 
the partial credit model.  
 
We computed descriptive statistics and bivariate Pearson correlations for all variables 
included in this study. In order to predict school performance, we estimated a separate 
regression equation for mathematics, reading, and science. Each regression equation 
predicted mean school performance from teacher participation, teacher morale, teacher 
shortage, and all possible two-way interactions among the predictors. These regression 
models are given by (3). 
 

 
 

where Yij is the mean school performance of school i in subject j, β0 is the intercept term, 
βk is the partial slope coefficient on predictor Xk for K = 3 predictors, the remaining β's are 
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partial slope coefficients on two-way interaction terms and  is the school- and subject-
specific error term. 
 
Yij   Xk  β0    βk    β's 
Our a priori power analysis suggested that with six independent variables in our regression 
models our sample size of 162 schools is sufficient to detect an effect size as small as f 2 = 
0.05 for a two tailed test at .05 level of significance and .8 power. For each estimated 
regression equation, we computed R2 and f 2 as measures of effect size. In order to ensure 
that our sample remained representative of its target population we incorporated school 
level sampling weights in all of our computations. We evaluated theoretical assumptions 
underlying our regression models, incorporated normalised sampling weights in all of our 
computations, evaluated tests of hypotheses at .05 level of significance, and used Cohen 
(1992) for effect size interpretations. 
 
 

Maryam Saroughi (corresponding author) holds a PhD in Educational Psychology 
from George Mason University, Fairfax, Virginia, USA, where she has taught 
undergraduate courses. As an educational researcher, she is a strong advocate for the 
teaching profession and educational equity. Her research explores student well-being, 
and development of self-regulatory skills and sense of belonging, with particular 
emphasis on the quality of teacher-student relationship. 
ORCID: https://orcid.org/0000-0003-3747-4480 
Email: msarough@gmu.edu 
 
Kenneth Trzaska EdD is President of Lewis & Clark Community College. With over 25 
years in higher education, he previously led Seward County Community College and 
holds a doctorate from the University of Illinois at Urbana-Champaign. He champions 
innovation, collaboration, and community engagement to advance college access. 
Research interests focus on the future of higher education. 
Web: https://www.lc.edu/college-information/leadership/presidents-office/index.html 
Email: ktrzaska@lc.edu 
 
Jehanzeb R. Cheema PhD (GMU) is an applied research methodologist and currently 
works as an Associate Professor at the Costello College of Business, George Mason 
University, Virginia, USA. Jehanzeb has peer-reviewed publications on topics such as 
student literacy, self-efficacy, sense of belonging, and enjoyment of reading. 
Web: http://mason.gmu.edu/~jcheema1 
ORCID: https://orcid.org/0000-0003-2994-6679 
Email: jcheema1@gmu.edu 
 
Please cite as: Saroughi, M., Trzaska, K. & Cheema, J. R. (2025). The effect of teacher 
participation, teacher morale, and teacher shortage on U.S. school performance. Issues in 
Educational Research, 35(3), 1178-1196. http://www.iier.org.au/iier35/saroughi.pdf 

 
 

!"ε


