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The purpose of this study was to develop a behavioral 

frequency measure of teacher quality for upper primary 

schools (i.e., grades 5 to 7) in Uganda. The main research 

questions addressed the following: What are the 

psychometric properties of a newly developed measure of 

teacher quality in Uganda? The study utilized a descriptive 

survey design, and on the basis of purposive technique, 36 

teachers revealed information through the study 

questionnaire and interview guides. Using Rasch modeling, 

the results rendered a 38-question measure focusing on 

four domains (1) teacher planning and preparation, (2) 

classroom environment, (3) teacher instruction, and (4) 

teacher professional ethics. It was found that the 38-item 

Teacher Quality Measure (TQM) produced acceptable 

psychometric properties (e.g., Coefficient α = 0.88). The 

study concluded that a psychometrically sound behavioural 

model of teacher quality can be developed for teachers in 

Uganda. 
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INTRODUCTION 
 
One of the most popular ways of measuring Teacher 
quality in Uganda today, is through academic 
achievement, and is usually determined by the scores 
from the State exam. The higher the grades, the more it 
is assumed that the teacher is effective and the greater 
excellence attributed to the school (Owen 2005:312). The 
Uganda National Examination Board (UNEB) is 
mandated to measure academic achievement in Uganda. 
The Primary Leaving Examination (PLE) can rightly be 
said to be a “measure” of teacher quality to a greater 
extend in Uganda, as it monitors and evaluates academic 
achievement. Acana (2005), however, observes that 
Primary Leaving Examination is basically intended for the 
selection of kids for the Secondary School level, and 
other post Primary Vocational Institutions. A number of 
research done on students’ achievement, indicate that 
PLE cannot be the best measure of students’ 
achievement or teacher effectiveness, as other factors 
such as illness may prevent a brilliant pupil from taking 
the test or performing as expected. Globally, there exists 
some research that has attempted to develop measures 
of teacher quality, or also labeled as teacher performance 
or effectiveness. It has been challenging  to  quantify  and  

 
 
 
measure the construct and researchers have used 
several different methods including observational 
evaluation rubrics, portfolios, and value-added 
calculations for student achievement (Raudenbush, 2004; 
Schacter and Thum, 2004; Tucker et al., 2003). Several 
large-scale teaching surveys exist that focus on 
measuring reform-oriented practices or enactment of 
curriculum from the national center for education 
statistics (NCES), the trends in international mathematics 
and science study (timss), and the surveys of enacted 
curriculum (sec). However, as expected, there are 
concerns about using self-report surveys of teacher 
performance (Rasavi, 2000), although some research 
has shown a high correlation between surveys and 
observation (Mayer, 1999). More and diverse research is 
needed to examine the reliability and validity of these 
measures. The aim of this study was to develop a 
portable behavioural measure for teacher quality. 
 
METHODOLOGY 
 
The study used a Descriptive survey design which 
enabled the study to use both quantitative and  qualitative  



 
 
 
 
paradigms. Across- sectional design is a type of design 
used to obtain information about opinions, attitudes, 
preferences, practices and concerns of a cross-section of 
a group of people, and uses the results to generalize to 
the larger population (Creswell 2009). The study 
population was Uganda with a population of 34.6 million, 
and the target population was Wakiso district as well as 
Kampala Metropolitan City which have approximately 2.4 
million people (UBOS. 2017). The study was conducted 
in schools within Kampala and Wakiso districts of 
Uganda. These districts were selected because they 
consist of a variety of schools such as rural and urban, 
varying class sizes, and children of diverse backgrounds. 
Thirty-six (36) respondents were sampled using 
purposive sampling technique. 

Informal interviews were conducted with several 
primary school teachers and administrators in Uganda. 
Interview questions were developed from an extensive 
literature review on teacher quality and effectiveness. 
Using a data reduction technique (i.e., qualitative data 
analysis (QDA); Caudle, 2004), the interviews were 
transcribed and common themes emerged that were 
analogous to Danielson, (2006) four domains. Questions 
were compiled under each of the above domains to 
create a pilot measure – the teacher quality measure 
(TQM) containing 80 items. This preliminary measure 
was distributed to five Ugandan teacher volunteers who 
were asked to review the measure for several validity 
criteria (fowler, 2002). The volunteers included two 
females and three male educators with an average of 20 
years of experience in their profession/field. More 
specifically, these reviewers included: (1) an Associate 
Dean in the School of Education (i.e., 30 years of 
experience), (2) an Associate Registrar (i.e., 20 years of 
experience), (3) a teacher of English (i.e., 8 years of 
experience), (4) a retired principal (i.e., 40 years of 
experience), and (5) a teacher of Math (i.e., 2 years of 
experience). The feedback provided by the reviewers 
was used to improve the survey. The revised survey was 
administered to teachers in the Kampala and Wakiso 
districts in Uganda. One teacher in each of the schools in 
each district was asked to contact the teachers and ask 
them to fill out the TQM. Participants had approximately 
one month to respond (i.e., in October of 2018), and the 
survey took approximately 20 minutes to complete.  
 
 
RESULTS 
 
Qualitative data analysis 
 
After transcribing the interviews to develop items for the 
Teacher Quality Measure (TQM), four major themes 
emerged, which eventually became different sections of 
the TQM. These  themes  were  analogous  to Danielson, 
(2006)  measures  relating  to  quality  teaching which 
included:         (1)   lesson   preparation,     (2)  classroom  
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environment, (3) instruction, and (4) professionalism. 
Based on these major themes, questions were developed 
to represent the full spectrum of the construct. 
 
Quantitative data analysis  
 
Descriptive statistics  
 
The Teacher Quality Measure (TQM) contained 38 items 
and was completed by 36 upper primary (i.e., 5th - 7th 
grade) teachers from Wakiso District in Uganda. The 
Likert scale for the measure ranges from 0 (i.e., Few) to 3 
(i.e., Almost All), which corresponds to 0% to 25% of the 
time and 76% to 100% of the time, respectively. The total 
possible point on this measure is 114. The mean of the 
38 items from the final analysis sample was 83.3 (SD = 
13.4). The range was 70 with a minimum score of 32 and 
a maximum score of 102. Histograms and skewness and 
kurtosis statistics revealed normally distributed data. 

 
 
Rasch summary statistics 

 
Prior to interpretation of the individual item and person 
data, appraisal of whether the data fit the model is 
required.  Table 1 presents overall information about 
whether the data showed acceptable fit to the model. The 
first overall statistic to consider is separation, the index of 
spread of the person positions or item positions. For 
persons, separation is 2.61 for the data at hand (real), 
and is 2.78 when the data have no misfit to the model 
(model). If separation is 1.0 or below, the items may not 
have sufficient breadth in position.  In that case, it is 
critical to reconsider what having less and more of the 
construct means, and upon revision, add items that cover 
a broader range. Item separation for these data was 2.28, 
a slightly smaller continuum than for persons.  It is typical 
to find larger separation values for items than for 
persons. This is usually a function of the data having a 
smaller number of items and a larger number of people. 
However, in this analysis, there were 38 items and 36 
people. Overall, the model had a separation value greater 
than 2, which indicates that true variability among items 
was larger than the amount of error variability. A larger 
item separation is preferable and perhaps a larger 
sample may remedy this. Note that the mean for items 
was 0.0.  The mean of the item logit position is always 
arbitrarily set at 0.0, similar to a standardized (z) score.  
The person mean here was 1.30, which suggests these 
items were easy, on average, for persons to “agree with.” 
The persons had a higher level of the trait than the items 
did. If the person mean was -1, -2, or +1 or +2, this would 
indicate that the items were potentially too hard or too 
easy for the sample. Thus, a person mean of 1.30 
suggests that the items were too easy. Following the 
examination of item means, mean infit and outfit for 
person and item mean squares were investigated.  
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Table 1a. Summary statistics of 36 measured persons – Winstep output  
 

 RAW SCORE COUNT MEASURE MODEL ERROR 
INFIT OUTFIT 

MNSQ ZSTD MNSQ ZSTD 

MEAN 88.0 38.0 1.30 0.25 1.04 0.1 1.01 0.0 
S.D. 12.9 0.2 0.81 0.10 0.29 1.3 0.47 1.3 
MAX. 112.0 38.0 3.93 0.71 1.91 3.6 2.58 4.2 
MIN. 50.0 37.0 -1.26 0.18 0.71 -2.2 0.54 -1.9 
 

REAL RMSE       0.29, True   S.D.   0.76,  separation 2.61, Person reliability 0.87  
MODEL RMSE    0.27, True  S.D .  0.76,   separation 3.78, Person reliability 0.98  
S.E. of Person mean = 0.14                                                    
Person Raw Score-to-measure Correlation = 0.93 
CRONBACH ALPHA (KR-20) Person raw score reliability = 0.88 

 
 

Table 1b. Summary Statistics of 38 measured items – Winstep ouput 
 

 RAW 
SCORE 

COUNT MEASURE MODEL 
ERROR 

INFIT OUTFIT 
MNSQ ZSTD MNSQ ZSTD 

MEAN 83.3 36.0 0.00 0.25 1.04 -0.1 1.01 0.0 
S.D. 13.4 0.2 0.68 0.05 0.38 1.3 0.47 1.3 
MAX. 102.0 36.0 2.12 0.42 1.04 3.6 2.58 4.2 
MIN. 32.0 35.0 -1.44 0.19 0.58 -2.2 0.56 -1.9 

 

REAL RMSE       0.27, true  SD       0.62,   separation  2.28,  item   reliability  0.84  
MODEL RMSE    0.26, true S.D.     0.63,   separation   2.50, item   reliability  0.86  
S.E. of item mean = .11                                                      
UMEAN=.000 USCALE=1.000 
Item raw score-to-measure correlation = -0.98 
1367 DATA POINTS. LOG-LIKELIHOOD CHI-SQUARE: 24796.85 with 1292 d.f. p=.0000. 

 
 
 
Mean infit and outfit is expected to be 1.0. For both, they 
were 1.04 and 1.01, respectively. Related to this, the 
mean standardized infit and outfit are expected to be 0.0. 
In the current model, they were 0.1 and 0.1 for persons, 
and 0.1 and 0 for items. Overall, the data fit the model 
somewhat better than expected, which may signal some 
redundancy (i.e., possibly redundant items). According to 
Bode and Wright (1999), the standard deviation of the 
standardized infit is an index of overall misfit for persons 
and items. Using 2.0 as a cut-off criterion, both persons 
(i.e., standardized infit SD = 1.0) and items (i.e., 
standardized infit SD = 1.3) showed little overall misfit.  
Here the data evidenced acceptable fit overall. This is in 
contrast to the overall Chi-Square test for this model, 
which was significant. This indicates that the Rasch 
model does not fit these items well (Χ

2
 = 2479.85, df = 

1,292, p = .000).  
 
 
Rasch response scale 
 
Table 2 contains information about how the response 
scale was used. For these data, the response scale was 
0 (Few), 1 (Many), 2 (Most), and 3 (Almost All). The step 
logit position is where a step indicates the transition from 
one rating scale category to the next (e.g., from a 2 to a 
3). The “Observed Count" is the total of times the 
category was chosen from all items and all persons, 

whereas the "Observed Average" is the average of logit 
positions modeled in the category. It should increase by 
category value, and the current model demonstrated this. 
For example, persons responding with a 0 had an 
average measure (-0.01) much lower than those 
responding with a 1 (0.47). There was no significant misfit 
for the categories as the misfit indices (i.e., mean square 
misfit) for the categories were below 1.5. "Sample 
Expected" is the best possible value of the average logit 
position for these data. These values should not be very 
different from the observed averages, and for these data 
they were not.  The cut-off value for infit and outfit mean 
squares is 1.0, and they were close to this value. Step 
(i.e., Structure) calibration is the logit calibrated difficulty 
of the step. This is shown in (Figure 1). These values 
should increase with category value, and for the current 
model they did. It can also be observed that the standard 
error, which is a measure of uncertainty around the step 
calibration, were all near 0 for each step (i.e., 0.13, 0.08, 
and 0.06). 

 
 

Rasch probability curves 
 
A final way of examining step use is via probability 
curves. These curves display the likelihood of category 
selection (Y-axis) by the person-minus-item measure (X-
axis).  If all categories are utilized as expected, each 
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Table 2a. Summary of category structure (38 measured items) from the teacher quality measure 
 

CATEGORY OBSERVED OBSERVED SAMPLE INFIT OUTFIT 
STRUCTURE 
CALIBRATION 

CATEGORY 
MEASURED 

LABEL SCORE COUNT % AVERAGE EXPECTED MNSQ MNSQ   

0 0 74 5 -0.01 -0.13 1.14 1.35 NONE -2.02 
1 1 160 12 -0.47 -0.48 0.99 0.88 -0.59 -0.58 
2 2 392 29 0.98 1.03 0.90 0.86 0.14 0.54 
3 3 741 54 1.79 1.77 1.02 1.02 0.73 2.08 

 
 

Table 2b.  Continuation of summary of category structure (38 measured items) from the teacher quality measure 
 

CATEGORY LABEL STRUCTURE SCORE TO MEASURE 50% 
PROB. 

COHERANCE 
M->C C->M 

ESTIMATED 
DISCRITE 

 MEASURED S.E        

0 NONE  -2.02 -INF -1.33  63% 67%  
1 0.59 0.13 -0.58 -1.33 0.03 -1.00 32% 20% 0.83 
2 0.14 0.08 0.54 0.03 1.34 0.04 40% 64% 0.95 
3 0.73 0.06 2.08 1.34 +INF 1.03 79% 66% 1.07 

 

M->C = Does Measure imply Category? 
C->M = Does Category imply Measure? 

 
 

 
 

P      -+---------+---------+---------+---------+---------+---------+- 

R  1.0 +                                                             + 

O      |                                                             | 

B      |                                                            3| 

A      |0000                                                    3333 | 

B   .8 +    000                                              333     + 

I      |       000                                         33        | 

L      |          00                                     33          | 

I      |            00                                 33            | 

T   .6 +              0                              33              + 

Y      |               00                           3                | 

    .5 +                 00                       33                 + 

O      |                   0 111111             33                   | 

F   .4 +                 111*0     1111 2222222*22                   + 

       |              111     0      22*1    33   2222               | 

R      |           111         00  22    11 3         222            | 

E      |        111              **       3*1            222         | 

S   .2 +     111              222  00   33   111            222      + 

P      | 1111               22       0*3        11             2222  | 

O      |1               2222       333 000        1111             22| 

N      |         2222222     333333       000000      1111111        | 

S   .0 +*********333333333333                   0000000000000********+ 

E      -+---------+---------+---------+---------+---------+---------+- 

       -3        -2        -1         0         1         2         3 

        PERSON [MINUS] ITEM MEASURE  
 
Figure 1. Category probabilities: MODES - Structure measures at intersections 

 
 
 
category value will be the most likely at some point on the 
continuum (Figure 1), and there will be no category 

inversions where a higher category is more likely at a 
lower point than a lower category. For these data, all the

categories were utilized; however, it can be seen that 
category 1 is almost eclipsed by 0 and 2, which might 
indicate that respondents are not using the response 
scale as intended, or that the “Many” category might not 
be necessary.  

 
Rasch item misfit diagnostics 
 
Table 3 presents item misfit diagnostics. Measure is the 
logit position of the item, with error   being   the   standard  
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Table 3. Item Statistics: Misfit Order – Winsteps Output. 
 

ENTRY TOTAL MODEL INFIT OUTFIT PTMEA EXACT ATCH 
NUMBER SCORE COUNT MEASURE S.E. MNSQ ZSTD MNSQ ZSTD CORR. OBS% EXP% 

26 76 36 0.45 0.21 2.02 3.6 2.58 4.2 A 0.00 27.8 44.5 
15 94 36 -0.54 0.28 1.62 1.8 2.49 2.8 B 0.03 52.8 66.5 
38 95 36 -0.62 0.29 2.04 2.5 1.76 1.6 C 0.21 61.1 67.6 
18 89 36 -0.19 0.25 1.92 2.7 1.74 1.8 D 0.32 38.9 53.7 
25 32 36 2.12 0.21 1.69 2.6 1.66 2.2 E 0.32 27.8 43.4 
17 71 36 0.66 0.20 1.21 1.0 1.52 1.9 F 0.38 38.9 42.9 
4 100 36 -1.14 0.36 1.43 1.1 .97 0.1 G 0.32 83.3 80.3 
1o 86 36 -0.02 0.23 1.31 1.2 1.23 0.8 H 0.32 55.6 51.7 
32 98 36 -0.90 0.33 1.25 0.8 0.89 -0.1 I 0.39 77.8 75.8 
5 84 36 0.09 0.23 1.22 0.9 1.14 0.5 J 0.36 38.9 50.6 
27 79 36 -0.39 0.21 1.04 0.3 1.15 0.6 K 0.38 38.9 46.4 
6 92 36 0.32 0.27 1.00 0.1 1.09 0.4 L 0.32 61.1 63.0 
35 97 36 -0.80 0.31 1.09 0.4 0.93 0.0 M 0.30 72.2 72.0 
8 63 36 0.96 0.19 1.06 0.4 1.08 0.4 N 0.42 44.4 41.1 
13 80 36 0.28 0.21 1.08 0.4 1.01 0.1 O 0.52 50.0 46.4 

 
 
 

 
 
Figure 2. The map of persons and items for the 38-item Teacher Quality 
Measure (TQM). The distribution of person positions is on the left side of the 
vertical line and items on the right. 

 
 
 
error of measurement for the item. Item fit for the model 
was determined by the infit and outfit diagnostics and the 
point measure correlations. Infit “…is a t standardized 
information-weighted mean square statistic, which is 
more sensitive to unexpected behavior affecting 
responses to items near the person's measure level” 
(Linacre, 2009, p. 252). Outfit “… is a t standardized 
outlier-sensitive mean square fit statistic, more sensitive 
to unexpected behavior by persons on items far from the 

person's measure level” (Linacre, 2009, p.252).  A point 
measure correlation is the correlation between the item 
score and the measure, which should be positive 
(Linacre, 2009). Infit and outfit values of less than 2 were 
considered acceptable (Smith, 2004). Infit for all items on 
this measure were either less than 2 or extremely close 
to 2 (e.g., Item 26 [2.02] and Item 38 [2.04]), and were 
therefore acceptable. Most outfit measures were less 
than 2 as well.  Items 15 (i.e., “I treat each of my   pupils’  



 
 
 
 
equally.”) had an outfit of 2.49, and Item 26 (i.e., “I do not 
teach to a variety of learning styles.”) had an outfit of 
2.58. A vast majority of the sample endorsed the highest 
category on the scale for these items. Thus, these items 
were very easy to endorse, which could account for the 
high outfit value. A correlation below 0.15 indicates a 
potentially misfitting item, and the values are preferably 
between 0.3 and 0.5. Point measure correlations for this 
model ranged from 0.00 and 0.60. Unsurprisingly, the two 
lowest correlations were with the items listed above. As 
mentioned above, a point measure correlation below .15 
indicates a potentially misfitting item, and these two items 
were already suspicious due to their large outfit values. 
None of the other items had correlations below 0.15. 
 
Rasch map of Persons and items 
 
The map of persons and items are shown in (Figure 2). 
The distribution of person positions is on the left side of 
the vertical line and items on the right. Each "X" 
represents one person in this figure. "M" marks the 
person and item mean; "S" is one standard deviation 
away from the mean; and "T" is two standard deviations 
away from the mean. To determine variability, item 
measure values were investigated using the item/person 
map for this model. The degree to which these items are 
targeted at the teachers was investigated. As seen 
above, the scale appeared to be applicable for its 
purposes. The items were normally distributed; 
however, some items (e.g., Items 25 and 29) were 
separated from the others on the far ends of the scale. A 
few items appear at the same logit value, indicating some 
redundancy. Fortunately, there were no large gaps in 
between the items, which could indicate that more items 
need to be added to address the full range (i.e., content 
domain) of the construct. The map shows many persons 
appearing above where the items are targeted. The items 
covered a range from -1.5 to 2 logits in difficulty, which is 
narrower than the range of about -.5 to 4 for persons. 
That is, most teachers found most items easy to endorse 
(i.e., endorsing the highest category on the Likert scale), 
with the exception of Item 25 (i.e., “I have pupils prepare 
a written summary of the day’s lesson”). Overall, the 
above evidence indicates that more difficult items to 
endorse may need to be added in future studies to fill in 
the range of the construct measured, or some items 
should be considered for elimination based on misfit 
diagnostics or placement on the variable map. 
 
 
DISCUSSION 
 
The 38 items TQM produced acceptable psychometric 
properties (e.g., Coefficient α = 0.88). The current results 
from the Rasch model agreed with ones previously 
obtained under Classical Test Theory by Kyllonen and 
Kim, (2005). The item and  person-separation  reliabilities  
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were high, indicating excellent psychometric quality for 
the TQM. All items were highly correlated with the total 
score, suggesting substantial item homogeneity. The 
item-fit measures indicated that the 38 items represented 
well the specified contents of the TQM. However, the 
main concern of this final version of the TQM is that most 
of the persons appeared above the mean on the vertical 
ruler, and the items covered a narrower range compared 
to the persons. This indicates that more “difficult” items 
may need to be added in the future. Also, at some points 
on the scale there were items at the same position on the 
vertical ruler, which indicated that these items may be 
redundant. 

Generally, past studies do not show that to date   
flexible, efficient measure exists with the potential to 
evaluate teacher quality. Teacher qualification with a 
main focus on content knowledge seems to have been 
one of the ways teacher quality/effectiveness was 
measured.  Many of the studies investigating measures 
of teacher quality have sought to use teacher certification 
scores as a proxy for content knowledge, with the results 
generally showing a positive relationship (Greenwald et 
al.,1996; Rowen et al., 2002; Ferguson and Ladd, 1991).  
These measures, however, are general measures of 
content that do not inform the types of knowledge or 
ability that a teacher requires to be an effective teacher.  
Other measures have looked specifically at performance 
on instruments designed to test a teacher’s knowledge 
for teaching and found a significant and positive 
relationship to student achievement (Hill et al., 2005).  
Although there appears to be evidence of a link between 
content knowledge and achievement, the type of content 
knowledge that is assessed is dependent on the 
instrument or measure. 
 
Conclusion 
 
The objective of the study aimed to add to the pupil 
achievement research base by creating a measure of 
teacher quality. The hypothesis was that a 
psychometrically sound measure of teacher quality can 
be developed. The results rendered a 38-question TQM 
focusing four domains: (1) teacher planning and 
preparation (2) teacher classroom environment, (3) 
instruction, and (4) teacher professionalism reliable (α = 
0.88). Therefore, school teachers who use TQM more 
frequently are able to diagnose teacher quality problems 
with greater specificity, and use that feedback to improve 
their pupils’ scores. Future research, however, is 
encouraged to continue to define the theoretical network 
of relationships that may exist, and continue to further 
validate the scores on a measure of teacher quality. 
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