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Abstract: The purpose of this study was to assess teacher perceived skill in classroom assessment practices. Data were collected from a sample of (N = 691) teachers selected from government primary, junior secondary, and senior secondary
schools in Botswana. Item response theory models were used to identify teacher
response on items that measured their self-perceived skill in classroom assessment
practices. Results of the study showed that generally teachers felt more skilled in
test construction than other practices such as using classroom assessment results
to make informed decisions in their teaching and learning process. Implications of
these findings for policy makers and school managers are discussed.
Subjects: General Science; Mathematics & Statistics; Physical Sciences; Engineering &
Technology; Behavioral Sciences; Communication Studies; Education; Humanities; Health
and Social Care
Keywords: teacher perceived skill in classroom assessment; assessment practices; teachers
self-perceived skills; item response patterns; item response theory; graded response models
1. Introduction
Teaching is a multifaceted process that requires teacher competencies in measurement and assessment skills. Such skills may include: test planning and construction; grading; interpretation of test
results; use of assessment results to inform teaching and learning; interpretation of standardized
tests; and communicating results to relevant stakeholders. Teachers are key catalyst of the
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In order to achieve the needed twenty-first
century standards of learning, it remains
imperative for policy makers to pay attention
to teacher competencies particularly their
classroom assessment practices. Teachers are held
accountable for the quality of student learning
process. It is therefore essential for them to attain
high levels of competency in assessment practices
needed to enhance teaching and learning and
attain educational goals. This study assessed
teacher perceived skill in classroom assessment
practices. Teachers in this study reported to have
skill in some assessment practices such as test
construction, and less skill in using assessment
information to make informed decisions in their
teaching and learning process. These results
highlight a challenging concern that educators and
policy makers must address as a matter of urgency
if they want to attain the 21st century educational
standards of teaching and learning.
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education process. Their instructional and classroom assessment practices are a means by which
the education system is enhanced and defined (Nenty, Adedoyin, Odili, & Major, 2007). Teachers
adopt a variety of classroom assessment practices to evaluate student learning outcomes, and
spend much classroom time engaged in assessment-related activities. Teachers typically control
classroom assessment environments by choosing how they assess their students, the frequency of
these assessments, and how they provide assessment feedback. For these reasons, it is imperative
for them to be competent in classroom assessment practices.
Classroom assessments serve many important purposes, such as grading, identification of students with special learning needs, motivation of students, clarification of student achievement expectations, and monitoring instructional effectiveness (Ohlsen, 2007; Stiggins, 2001). Indeed, such
assessments are an integral part of the teaching and learning process, providing measurement,
feedback, reflection, and essential for generating information used for making educational decisions
(McMillan, 2008; Reynolds, Livingston, & Willson, 2009). According to Shepard (2000, p. 5), in order to
be useful for teachers, classroom assessments must be transformed in two fundamental ways:
“First, the content and character of assessments must be significantly improved, and second, the
gathering and use of assessment information and insights must become part of an ongoing learning
process.” Classroom assessments are also essential for conveying teacher expectations to students
that can stimulate learning (Wiggins, 1998). The more information teachers have about their students’ achievements, the clearer the picture about student learning challenges and from where
those challenges emanate. For this reason, it is crucial to understand how assessment is used, as
failure to do so may lead to an inaccurate understanding of students’ learning, and may ultimately
prevent students from reaching their full academic potential (Stiggins, 2001).
Botswana, just like other African countries has made tremendous efforts to make educational
reforms. Such reforms include the revision of national policy on education. Such revisions lead to the
Revised National Policy on Education (Republic of Botswana, 1994). This policy encompasses global
perspectives to improve national literacy levels. The main aim of this policy is to ensure the development and sustenance of a workforce that possess interpersonal, problem-solving, creative, innovative, and communication skills. The specific aims of Botswana education at school level based on the
Revised National Policy on Education RNPE (Republic of Botswana, 1994). is to: “(a) Improve management administrative skills to ensure higher learning achievement; (b) improve quality of instruction; (c) implement broader and balanced curricula geared towards developing qualities and skills
needed for the world of work; (d) emphasize pre-vocational orientation in preparation for a strengthened post-school technical and vocational education and training; and (e) to improve the response
of schools to the needs of different ethnic groups in the society” (p. 4).
The RNPE emphasizes eight key issues that are important for the future development of Botswana’s
education: “(1) Access and equity to education for all, (2) Preparation of students for life and world
of work, (3) Improvement and maintenance of quality for the education system, (4) Development of
training that is responsive to economic development in Botswana, (5) Maintenance of quality education system, (6) Enhancement of the performance and status of the teaching profession (7) Cost
sharing between parents and Government, and (8) Effective management of education” (p. 22). The
overall objective of Botswana’s education system at national level is to raise the educational standards at all school levels. The specific aim of education at school level is to improve management and
administration to ensure higher learning achievement (RNPE, Republic of Botswana, 1994). It is clear
that Botswana’s education system emphasizes the need for quality in education, for its sustainable
development. Probably, one of the emerging issues from the RNPE that is relevant to this study is the
enhancement of the performance of teachers.
Botswana proposed a set of strategies to meet its aspirations. One of the pillars of Vision 2016 is
to have “An educated and informed nation” by the year 2016. This pillar stipulates that Botswana
should have quality education that can adapt to the changing needs of the country as well as keep
up with the ongoing world-wide changes. The Long-Term Vision (1997) therefore serves as an
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inspiration for what Botswana should have achieved after 50 years of independence. It envisages an
education system that is based on quality curriculum relevant to enhance good learning environments for everyone. Regardless of these, there are some indications that teachers in Botswana still
remain behind in some classroom practices, in particular students’ assessment. Nenty et al. (2007)
conducted a study to determine the extent to which primary school teachers in Botswana and
Nigeria perceive the six levels of Bloom’s cognitive behavior. They were also to ascertain the level to
which their classroom assessment practices make use of items that adequately measure these cognitive behaviors. The study showed some significant discrepancy between how teachers perceived
each level of Bloom cognitive behavior and how they enhance quality education and the level to
which their classroom assessment practices are able to provide skills needed for the development of
cognitive behaviors among learners. This study revealed that most of the teachers still showed lack
of basic knowledge and competencies in using recommended assessment techniques.
Many arguments regarding how educators view student assessment practices has been raised.
For instance, Ohlsen (2007) stated that “policymakers and the public support the use of high-stakes
testing as the measure of student and school achievement despite serious reservations on the part
of the educational classroom assessment” (p. 4). Stiggins (2001), on the other hand, is of the opinion
that policy-makers, school leaders, and the measurement community have neglected classroom
assessments. Stiggins also argues that Teachers tend to adopt assessment methods that were used
on them as students, this is as if someone out there has declared it natural for teachers to stay
within the old assessment comfort zone rather than learn to adopt and use relevant and quality of
assessment methods even before they use them in their classrooms. This neglect and practice for
Stiggins, has led to low assessment literacy for teachers and resulted in inaccurate assessment of
achievement and ineffective feedback for students.
Teachers play an integral role in student assessment, for this reason, their competencies and
knowledge skills in classroom assessment practices remain critical. Tigelaar, Dolmans, Wolfhagen,
and van der Vleuten (2004) describe teacher competencies as a cohesive set of teacher characteristics, knowledge, skills, and attitudes needed for effective performance in various teaching contexts.
Zhang and Burry-Stock (2003) argued that teachers’ perceived skill in classroom assessment practices reflects their perceptions on their skill in conducting classroom assessment practices. Zhang
and Burry-Stock explain why teachers may rate their assessment skills as good even if they are found
to be incompetent to conduct some assessment practices. When asked about assessment training
they received and if such training benefited their classroom practices, teachers generally indicate
that assessment training they receive did not adequately prepare them for their classroom assessment practices (Koloi-Keaikitse, 2012; Mertler, 2009). As educators we are all aware of implications
of limited teacher assessment training on teaching and learning. Insufficient teacher training may
impact on skill-based assessment needed for sustainable development. It is therefore essential to
develop teachers’ assessment competencies and skills to improve their classroom assessment practices to cope with the ever changing twenty-first-century educational needs. Chester & Chester and
Quilter (1998) as cited in Susuwele-Banda (2005) argued that it is important to study teacher perceptions of assessment as this can inform educators how different forms of assessments are used or
misused and what can be done to improve teacher classroom assessment practices. DarlingHammond et al. (200) as cited in Koloi-Keaikitse (2016) supports the need for teacher competencies
in assessment because if teachers feel prepared when they enter teaching they are most likely to
have better sense of teaching efficacy which can ultimately improve their motivation to teach. This
study was therefore meant to assess teachers’ response pattern on a self-perceived skills in classroom assessment practices. Teachers’ assessment practices are an essential element for addressing
students’ learning needs, and they can ultimately improve the education system and accountability.
Understanding teachers’ assessment practices serve as a way of finding out if teachers adopt or use
quality assessment methods that can address the learning needs of students (McMillan, 2001).
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1.1. A brief description of item response theory models
This study is meant to assess teacher’s response pattern in a set of items that measured their perceived skill in classroom assessment practices. In order to gain insights into teacher’s response to
their perceived skill in assessment scale, an item response theory (IRT) model was utilized. IRT refers
to a set of models that connects observed item responses to a participant examinee’s location on
the underlying (latent) trait that is measured by the entire scale (Mellenbergh, 1994). IRT models
have been found to have a number of advantages over classical test theory (CTT) methods in assessing self-reported outcomes such as teacher beliefs, perceptions, and attitudes (Hambleton,
Swaminathan, & Rogers, 1991). The major limitation of CTT, however, is that an individual ability
(theta) and item level of difficulty cannot be estimated separately. IRT, on the other hand, is a general statistical theory about examinee item and test and how performance relates to the abilities
that are measured by the items in the test. IRT models have the potential to highlight whether items
are equivalent in meaning to different respondents, they can be used to assess items with different
response patterns within the same scale of measurement, therefore can detect different item response patterns in a given scale. IRT models yield item and latent trait estimates (within a linear
transformation) that do not vary with the characteristics of the population with respect to the underlying trait, standard errors conditional on trait level, and trait estimates linked to item content
(Hays, Morales, & Reise, 2000). IRT provides several improvements in scaling items and people. The
specifics depend upon the IRT model, but most models scale the difficulty of items and the ability of
people on the same metric. Thus, the difficulty of an item and the ability of a person can be meaningfully compared. Parameters of IRT models are generally not sample- or test-dependent, whereas
true-score is defined in CTT in the context of a specific test. Thus, IRT provides significantly greater
flexibility in situations where different samples or test forms are used. Thus, IRT is regarded as an
improved version of CTT as many different tasks may be performed through IRT models that provide
more flexible information. General characteristics of IRT model are that: item statistics and the test
taker are not dependent of each other; an estimation of amount of error in each measured trait or
standard error of measurement (SEM) is available in IRT process. Test items and traits of the test
taker are referenced on the same interval scale (Hambleton et al., 1991).
There are a variety of IRT models that differ in terms of the type of item response pattern and the
amount of item information they will accommodate. All of these models estimate the probability of a
particular item response based on the amount of the latent construct. With respect to the items, estimates of location (relative likelihood that an individual will agree with the item) and discrimination
(the ability of the item to distinguish between individuals with different levels of the latent trait are
provided in the IRT framework. For the purpose of this study, two IRT models, the partial credit model
(PCM) and graded response model (GRM) were assessed for relative use. For items with two or more
ordered responses such as items in the teacher perceived skills in classroom assessment practices in
this current study, Masters (1982) created the PCM that contains two sets of location parameters, one
for persons and one for items, on an underlying unidimensional construct (Masters & Wright, 1997).
The PCM is therefore the simplest and commonly used for ordered response items where a single item
discrimination value is estimated for the entire items. This model can be applied in situations where
response on an item is measured in dichotomous or polytomous categories. That is,
If used with more than two response patterns, (Likert Scale) a score of 1 is not expected
to be increasingly likely with increasing ability because, beyond some point, a score of 1
should become less likely as a score of 2 become more probable result. It follows an order of
0 < 1 < 2 … j < mi of a set of categories that the conditional probability of scoring x rather x−1
increases monotonically throughout ability range (Masters & Wright, 1997, p. 102).
The other IRT model commonly used for ordered response items is GRM. As stated in Samejima
(2010), graded response is a general theoretical framework proposed by Samejima (1969) to deal
with graded item scores 0, 1, 2, mg in the IRT. In a GRM, a response may be graded on a range of
scores, as an example, from poor (0) to excellent (9). For survey measurement, a subject may choose
one option out of a number of graded options, such as a five-point Likert-type scale:
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“strongly-disagree,” “disagree,” “neutral,” “agree,” and “strongly agree” (Mellenbergh, 1994). An
item in a GRM is described by a slope parameter and between category threshold parameters (one
less than the number of response categories). For the GRM, one operating characteristic curve needs
to be estimated for each between category thresholds. Each item in a GRM model is described as a
slope parameter and between category threshold parameters.

1.2. Purpose of the study
Using IRT, the study identified items that provide the most information about teachers’ perceived
skills in classroom assessment practices. In turn, by identifying which skills teachers are most and
least confident about, it is hoped to provide educational administrators, policy-makers, and teacher
educators with useful information for the planning and conducting of assessment training for teachers. The main research question is; which classroom assessment practices do teachers perceive
themselves more skilled?

2. Method
2.1. Study population and sampling
Teachers were selected from nine educational inspectoral areas in Botswana. The teachers who
teach in these schools have different levels of teacher training. Some teachers hold certificate in
primary education is the lowest post-secondary training that was meant to give teachers basic skills
they need for classroom teaching. This lowest level of teacher training has been replaced by an advanced diploma that has been adopted to enable increased production of teachers trained at a
higher level. In this study, some primary school teachers had a certificate in primary education
(n = 55); some hold a diploma in primary education (n = 170); and others hold a degree in primary
education (n = 40). Those who teach at junior secondary school level, some had a diploma in secondary education (n = 162); some a degree in secondary education (n = 79); and only a few had Master’s
degree in education (n = 2). Those who teach at the senior secondary school level had degrees in
Humanities, Science, and Social Sciences as well as post graduate diploma in secondary education
(n = 175); and a Master’s degree in Education (n = 8). Primary school teachers in Botswana teach one
standard (grade) in a given year, and they teach all the subjects. Those who teach in junior secondary and senior secondary schools teach specialized subjects, that they offer to different classes. To
ensure that teachers who participated in the study represented all the relevant subgroups stratified
random sampling selection method was used to ensure the sample of teachers based on their training, grade level, subjects taught, years of experience, and school level were selected. Teachers were
followed in the staffrooms where they work and were invited to participate. A total of (N = 691)
teachers agreed to participate. Out of these (n = 265), were primary school teachers. Junior secondary school teachers were (n = 243), while senior secondary school teachers were (n = 183).

2.2. Instrument
The Classroom Assessment Practices and Skills Questionnaire was used as the data collection instrument to assess teachers’ perceived skills in classroom assessment practices. Some of items were
adapted from Assessment Practices Inventory (API, Zhang & Burry-Stock, 2003). This instrument
was created and used in the United States of America to measure teachers’ perceived skills about
classroom assessment practices across teaching levels, content areas, and teachers self-perceived
assessment skills as a function of teaching experience. The Zhang & Burry-Stock skill scale consists
of 67 items measured on a five-point Likert scale that ranged from 1 (not at all skilled) to 5 (very
skilled). Items were scored so that higher numbers indicated higher perceived skill in classroom assessment practices. In order to ensure that items were content and context relevant for teachers in
Botswana based on the language and curriculum, appropriate revisions were made. Based on this
revision process, 37 items were found to be irrelevant for Botswana teachers in terms of wording and
content hence not used. Of the original remaining items, 21 were without modification and 8 items
were modified by changing some of the words to make them context and content relevant to the
population of teachers in Botswana. These revised items were used to generate a final set of 29
items and used to measure teachers perceived skills in classroom assessment practices in Botswana.
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To check the content-validity of the instrument, the draft questionnaire was given content experts
in classroom assessment and teacher training. They were asked to review the items for clarity and
completeness in covering most, if not all, assessment and grading practices used by teachers in
classroom settings, as well as to establish face and content validity of the instrument and items.
Necessary revisions were made based upon their analyses. The draft questionnaire with 29 items
was pilot tested with a total sample of 88 teachers from primary school (n = 29), junior secondary
school (n = 30), and senior secondary school (n = 29) to assess the strengths and weaknesses of the
questionnaire in terms of question format, wording and order of items. It was also meant to help in
the identification of question variation, meaning, item difficulty, and participants’ interest and attention in responding to individual items, as well as to establish relationships among items and item
responses, and to check item response reliability (Gay, Mills, & Airasian, 2009; Mertens, 2014).
Reliability estimates of teachers’ perceived skill in classroom assessment were estimated using
Cronbach’s Alpha, which was α = .95 indicating high levels of internal consistency.

2.3. Data analysis
Prior to conducting the focal analysis to answer research questions regarding teachers response on
the self-perceived skill in classroom assessment practices scale, descriptive statistics including
means and standard deviations were used to assess for data entry errors. To identify the underlying
dimension in the self-perceived in classroom assessment scale, principal axis factoring as a method
of factor extraction with Promax with Kaiser normalization rotation methods were used.
The main focus of this study was to assess teachers’ response pattern on a self-perceived skills in
classroom assessment practices. Some items in the scale used to measure teacher self-perceived
skills in classroom assessment practices were adapted from a set of items that have been used with
teachers in the United States. Several steps were followed in modeling the perceived skill in classroom
assessment subscale. Chi-square (χ2) goodness of fit test for the data with each given model PCM and
GRM was calculated to determine how well each model predicted actual item responses. Larger χ2
values showed poor fit. Model fit for the PCM and GRM was assessed through Akaike’s Information
Criterion (AIC) and the Bayesian information criterion (BIC) of each model. The model with smaller AIC
and BIC values was considered a better fitting model than model with larger values. In addition to
assessing overall model fit, the relative fit for the PCM and GRM models were compared to determine
the model that works well. Relative fit for the two models was compared using relative efficiency (RE)
of the two models. RE measured the relative amount of information about each model. In order to
calculate the RE of two models, the total test information for each model was calculated. RE reflects
how much more (or less) information about teachers perceived skill in classroom assessment practices could be obtained from a more complex model (GRM) as compared to a simpler one (PCM).

RE =

Information for PCM
Information for GRM

The optimal IRT model was selected and used to estimate item parameter values. Individual item
information values were assessed to identify items that are optimal for assessing teachers’ perceived skills in classroom assessment practices. Lastly, item characteristic curves (ICC) and item information curves (IIC) for the best and worst discriminating items were calculated and assessed to
provide detailed information of item response on these items. Data analysis was conducted using
the R (version 12.2) software package (R Development Team, 2012).
The items in a polytomous scale are a series of cumulative comparisons (Samejima, 1969) and are
based on the following model equation.

P(Xj ) = Kor higher∕𝜃, aj , 𝛿Xj =

𝜚aj(𝜃−𝛿Xj)
1 + 𝜚aj(𝜃−𝛿Xj)

where Xj = Item response; K = Threshold for selected item response; θ = Given ability (theta); aj = Item
discrimination; δXj = Difficulty parameter for an item.
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Items in this study items were rated on a 1–5 scale (not skilled to very skilled) and had four response dichotomies: (a) Category 1 versus Categories 2, 3, 4, and 5; (b) Categories 1 and 2 versus
Categories 3, 4, and 5; (c) Categories 1, 2, and 3 versus Categories 4 and 5; (d) Categories 1, 2, 3, and
4 versus Category 5. The GRM considers the probability of endorsing each response option category,
(xj) or higher as a function of a latent trait (P~j (01). In this study, the items asked teachers to indicate their perceived skill in classroom assessment practices using a five-point response scale that
ranged from “1: not skilled” to “5: very skilled,” with a neutral category at 3 (somewhat skilled). The
assumption was that the more perceived skill in classroom assessment practice teachers were, the
higher the response on the alternative chosen. The probability of endorsing a 1 (not skilled) was expected to increase monotonically the less perceived skill in classroom assessment practice an individual teacher was. The probability of endorsing a 5 (very skilled) was expected to increase
monotonically when an individual teacher had higher perceived skill in a classroom assessment
practice being measured by an individual item. To give a response of 2 (little skilled) was a function
of being above some threshold between 1 (not skilled) and 2 (little skilled) and below some threshold
between 2 (little skilled) and 3 (somewhat skilled).

3. Results
Exploratory factor analysis (EFA) was used to reduce a large number of items to generate factors
that can be analyzed and interpreted with ease, as well as to determine the underlying factor structure of the items in the questionnaire (Field, 2005; Thompson, 2005). Data were factor-analyzed with
principal axis factoring to provide more information that is easy to interpret for each section (Cureton
& D’Agostino, 1983). Promax oblique factor rotation method commonly used when factors are correlated (Field, 2005; Thompson, 2005), was used on the “skill” of assessment practices subscales.
Based on Kaiser’ theory of (eigenvalues > 1) criterion, the 29 items from Skill in assessment subscale
converged into six factors that accounted for 53% of variance in item responses after extraction.
Factor loading values greater than .40 showed that an item loaded on a particular factor (see Table
1). Cronbach’s Alpha estimates of the self-perceived skills appear in (Table 2) show that construction
of essay items had the lowest reliability estimate.
Model fit between PCM and GRM was assessed. The null hypothesis that model fit was the same
for the PCM and the GRM was tested, and rejected. Model fit for the models was also compared using
AIC and the BIC. The AIC and BIC values were smaller for the GRM, indicating that GRM was a better
fitting model for the data than the PCM (see Table 3). Finally, model information for the PCM and GRM
were compared to determine which provides the most information about the measured latent trait,
perceived assessment skills. Results showed that the PCM provides 84.5% as much information as
the GRM (see Table 4).
Based on the model fit and model information results, the GRM was selected to estimate item
parameters for teachers’ perceived skill in classroom assessment practices scale. The GRM is potentially a useful item response model when items are conceptualized as ordered categories (e.g. with
a Likert-type rating scale). The results showed that the 29 items in the perceived skill in classroom
assessment subscale varied in their discrimination and location values. The range in discrimination
estimates was between 1.007 and 2.050 (see Table 5). The items that best differentiated teachers
with regard to their perceived skill in classroom assessment were primarily those that asked about
their perceived skills in using and communicating assessment results. Specifically, Item13 (Using
assessment results when planning teaching), Item 14 (Communicating classroom assessment results
to others), Item 7 (Revise Items based on Item Analysis), and Item 11(Using assessment results for
decision--making) had the highest discrimination values. Similarly, these items also provided more
information in estimating the latent trait of teachers’ perceived skill with assessments compared
with other items. An indication that compared to others or based on type of training they received,
some teachers felt more skilled in using assessment results when planning their teaching, felt more
competent in communicating assessment results to other stakeholders, may have received adequate training in item analysis, and felt that they have the needed competency to use assessment
results to inform educational decisions (see Table 5).
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Table 1. Factor loadings for exploratory factor analysis with promax oblique rotation of self-perceived skill in classroom
assessment practices
Crit. ref. test

Grading
practices

Statistic appl.

Asses appl.

Essay items

Obj. items

1. Construct multiple choice items

.80

2. Construct essay items

.68

3. Write items for higher cognitive level

.60

4. Explain standardized exam scores

.72

5. Calculate central tendency

62

6. Conduct item analysis

.77

7. Revise items based on item analysis

.70

8. Assess individual class participation

.68

9. Assess problem-solving skills

.69

10. Use portfolio assessment

.53

11. Use assessment results for decisions

.73

12. Determine why students make mistakes

.73

13. Use assessment results to plan teaching

.76

14. Communicate classroom assess. results

.73

15. Include student improve when grading

.82

16. Including student effort when grading
17. Assessing specific course objectives

.83
.62

18. Develop systematic grading procedures
19. Ensure test covers the material taught

.56
.71

20. Use peer assessments

.62

21. Consistently grade essay question

.90

22. Use table of specification for test plan

.60

23. Develop rubrics (marking keys)

.53

24. Fairly assign grades to all students

.75

25. Use assesses results to evaluate class
improvement
26. Align test items with instructional obj

.56
.72

27. Construct true or false items

.59

28. Provide feedback with comments when
grading
29. Calculate variability

.54
.55

Notes: Extraction method: Principal axis factoring. Rotation method: Promax with Kaiser normalization, Ref. test = Reference testing, Appl. = Applications.

Table 2. Descriptive statistics and Cronbach’s alpha estimates for the self-perceived skill
factors
M

SD

α

Criterion referenced testing

3.65

.80

.88

Grading practices

2.85

.89

.82

Statistical applications

2.88

.89

.84

Assessment applications

3.23

.85

.88

Essay items

3.13

1.09

.75

Objective items

3.61

.99

.86
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Table 3. Model fit indexes for partial credit model and graded response model
AIC

BIC

Log-lik

p-value

PCM

51,100.85

51,631.82

−25,433.43

.001

GRM

50,539.88

51,197.91

−25,124

.01

Model

Table 4. Model information partial credit model and graded response model
PCM

GRM

Total information = 102.99

Total information = 121.92

Model comparison

Information in (−10, 10) = 102.99 (100%)

Information in (−10, 10) = 121.92 (100%)

121.92

Based on all the items

Based on all the items

= .845

REPCM,GRM = 102.99

Table 5. Item threshold, discrimination values, and information for teachers perceived skills in classroom assessment items
Items

Extrmt1

Extrmt2

Extrmt3

Extrmt4

Discrim

Info

1. Construct multiple choice items

−3.319

−1.824

−.904

1.873

1.007

2.53

2. Construct essay items

−2.521

−1.363

−.372

1.959

1.057

2.55

3. Write items for higher cognitive level

−2.282

−1.097

−.116

1.740

1.510

4.41

4. Explain standardized exam scores to others

−1.556

−.438

.372

2.056

1.553

4.09

5. Calculate central tendency

−2.300

−.858

−.040

1.735

1.042

2.39

6. Conduct item analysis

−1.699

−.377

.604

2.259

1.498

4.09

7. Revise items based on item analysis

−1.89

−.861

.040

1.694

1.887

5.44

8. Assess individual class participation

−2.607

−1.289

−.394

1.406

1.690

4.88

9. Assess problem-solving skills

−1.781

−.724

.255

1.882

1.768

5.02

10. Using portfolio assessment

−.742

.250

1.110

2.557

1.340

3.16

11. Using assessment results for decision-making

−1.757

−.690

.311

1.852

1.869

5.43

12. Determining why students make mistakes

−2.040

−.782

.128

1.970

1.759

5.16

13. Using assessment results to plan teaching

−2.209

−1.054

−.119

1.514

2.050

6.27

14. Communicating classroom assessment results

−2.221

−1.161

−.332

1.413

2.030

6.04

15. Including student improvement when grading

−1.653

−.539

.379

2.026

1.646

4.52

16. Including student effort when grading

−1.488

−.341

.585

2.278

1.626

4.49

17. Assessing specific course objectives

−2.008

−1.084

−.227

1.514

1.626

4.31

18. Developing systematic grading procedures

−1.200

−.180

.772

2.271

1.527

3.95

19. Ensure the test covers the material taught

−3.253

−2.078

−1.142

.682

1.532

4.18

20. Use peer assessments

−1.587

−.523

.409

1.888

1.763

4.89

21. Fairly and consistently grading essay question

−1.613

−.535

.393

2.044

1.472

3.82

22. Use a table of specification for test planning

−1.124

.096

1.101

2.645

1.488

3.96

23. Develop rubrics (marking keys)

−1.946

−1.125

−.259

1.276

1.576

3.96

24. Fairly assign grades to all students

−3.506

−2.068

−1.058

.949

1.399

3.89

25. Use assesses results to evaluate class improvement

−2.594

−1.569

−.527

1.173

1.653

4.60

26. Align test items with instructional objectives

−2.741

−1.652

−.701

1.036

1.586

4.33

27. Construct True or false items

−2.882

−1.757

−.851

1.054

1.031

2.32

28. Provide written feedback with comments

−2.806

−1.578

−.590

1.062

1.560

4.29

29. Calculate variability (standard deviation)

−1.268

−.166

.696

2.376

1.311

3.21

Notes: Extrmt1: Threshold 1, Extrmt2: Threshold 2; Extrmt3: Threshold 3; Extrmt4: Threshold 4; Discrim: Item discrimination parameter. Info: Item information.
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For illustration purposes, Item 13 was used to highlight items that were the highest in discriminating teachers with regard to their perceived skills in classroom assessment practices. Item 13 asked
teachers about their perceived skills in using assessment results for planning their teaching. A clear
indication that the item was better in measuring teacher competency skills in using assessment results for planning their teaching. The item characteristics curves (ICC) for item 13 showed that
teachers with skills greater than or approximately 1.8 felt very skilled in using assessment information, those with skill at 1.7 felt skilled in using assessment information, those who felt somehow
skilled were at −1.8 response level, those at −3.9 felt to have little skill and those at −2.0 had no skill
in using assessment information. Similarly, the IIC showed that Item 13 provided more information
about teachers with less perceived skill in using assessment information when planning their teaching. Perhaps this indicates that some teachers may have received adequate training in using assessment information than other teachers (see Figure 1).
Items that did not discriminate teachers with high perceived classroom assessment skills from
those with low perceived classroom skills were those that asked teachers about their perceived skills
in test construction and calculation of central tendency. These items included Items 1 (Constructing
Multiple Choice Items), Item 2 (Constructing Essay Items), Item 27 (Construct True or False Items), and
Figure 1. Characteristic and
information curve for item 13.
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Item 5 (Calculating Central Tendency for Teacher Made Tests). Similarly, these items provided relatively
little information for estimating teachers’ perceived assessment skills. These had relatively low threshold values, indicating that based on the kind of training they received and most probably due to their
teaching experience most teachers perceived themselves well skilled in constructing multiple choice
items, essay items and true or false items, as well as calculating averages for teacher made tests.
For illustration purposes, Item 1 was used to highlight items that were the lowest in discriminating
teachers with regard to their perceived skills in classroom assessment practices. Item 1 asked teachers to indicate their perceived skill in constructing multiple choice items. Results showed this item
did not discriminate teachers with the skill from those without skill in constructing multiple choice
items. The ICC for item 1 showed that teachers with an ability greater than approximately 1.9 were
most likely reported to be very skilled in constructing multiple choice items, and those with ability
approximately 1.8 are most likely to report that they are very skilled in multiple choice item construction, while those with an ability less than approximately .5 were most likely to indicate that they
were somehow skilled in constructing multiple items. Those who felt they had little skill were at −2.3
Figure 2. Characteristics and
information curve for item 1.
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response level and those without skill were at −1.9. Similarly, the IIC showed that Item 1 provided
more information about teachers for teachers with high perceived skills in constructing multiple
choice items. This showed that most of the teachers felt more skilled in constructing multiple choice
items. Therefore, Item 1 was not a good item for discriminating teachers with high self-perceived
skill in constructing multiple choice items (see Figure 2).

4. Discussion and conclusion
IRT was used to evaluate item response patterns on a teacher perceived skill in classroom assessment for Botswana primary and secondary school teachers. Given the value for classroom assessment practices and the need to have a clear understanding of teachers perceived skills in classroom
assessment practices (Cavanagh, Waldrip, Romanoski, Dorman, & Fisher, 2005; Marriot & Lau, 2008;
Nenty et al., 2007; Rowntree, 1987; Zhang & Burry-Stock, 2003) and the relative scarcity in this area
of research in an African context, the study adds to the understanding of teachers perceived skills in
classroom assessment practices.
Teachers continue to be important for bringing change and preparing students for future endeavors. It is therefore imperative to understand their teaching practices particularly how they assess
and evaluate student learning outcomes (McMillan, 2008; Reynolds et al., 2009). Gathering information that can highlight the level of teachers’ classroom assessment competences in conducting
classroom assessments is vital to determine their capabilities and inadequacies. Such information
can be used by institutions that conduct teachers’ education and professional development to develop teachers’ assessment competencies.
This study should be helpful in identifying classroom assessment skills that teachers perceive to
possess as well as those for which they feel less competent. As noted previously, the Teachers
Perceived Skills in Classroom Assessment scale was previously used with teachers in the United
States. However, the construct has not been widely studied among African teachers. It is essential
for researchers, educators, and policy-makers in the African context to have a clear understanding
of the perceived skills teachers hold about certain classroom assessment practices. Understanding
teachers’ perceptions about their perceived skills in classroom assessment practices is very important as it can open avenues informing policy and practice for addressing the needs that teachers
have as they wrestle with their day-to-day classroom assessment practices.
Overall results of this study revealed that items that assessed teachers’ perceived skills in the use
and communication of assessment results provided the most information for identifying which
teachers feel most (and least) confident about classroom assessment practices. Additionally, the
results showed that items asking teachers about their perceived skills in test construction and calculation of statistical techniques such as measures of central tendency were the least useful in understanding overall perceptions about assessment skills. These items were relatively “easy,” so that
most teachers felt pretty comfortable doing them. Further examination of the results showed that
an item that asked teachers about their perceived skill in portfolio assessment proved to be the most
difficult for respondents to endorse, an indication that most of the teachers were less skilled in portfolio assessment. Further research to establish why teachers felt least competent in portfolio assessment is highly recommended. This is based on the debates of using traditional forms of
assessment such as multiple choice items against alternative assessments such as portfolio assessments. Those who argue for using traditional assessments argue that just like other forms of assessments, traditional tests are also focused on improving the cognitive side of instruction, i.e. the skills
and knowledge that students are expected to develop within a short period of time (Segers & Dochy,
2001). A study conducted by Kleinert, Kennedy, and Kearns (1999) revealed that teachers expressed
levels of frustration in the use of alternative assessments such as portfolio assessment. Some major
issues that teachers have against the use of alternative assessments are that they require more
time for students to complete, and for teachers to supervise and assess. Teachers are generally also
concerned about competencies they have in reliably grading these forms of assessments and that
such assessments are more teacher-based than student-based.
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These findings have major implications for teacher educators and school managers. For teacher
educators these results highlight classroom assessment areas that they may need to focus on as
they teach assessment courses. Assessment entails a broad spectrum of activities that includes collection of information for decision-making. The responsibility of teachers is to collect information
through various assessment methods that can be used to make informed decisions about students’
learning progress. The question is: are teachers competent enough to use or apply assessment information for making students’ learning decisions? From these results it was very clear that teachers
are less confident in using assessment information to make informed instructional and learning
decisions.
Teachers depend on the classroom assessment information to improve their instructional methods, and as such, that information plays an important role in student learning. It is apparent that
teachers should be made competent in the collection, analysis and use of assessment information.
Zhang and Burry-Stock (2003) argued that to be able to communicate assessment results more effectively, teachers must possess a clear understanding about the limitations and strengths of various assessment methods. Teachers must also use proper terminology as they use assessment
results to inform other people about the decisions about student learning. For this reason, teacher
educators must find ways in which they can improve their assessment training methods that can
equip teachers with needed skills for using and communicating assessment results. This finding
equally brings major challenges to school administrators who rely on teachers to provide them with
information about student learning that they collect from assessment results. If teachers show to be
less competent in using and communicating assessment results then how do they inform their mangers about student learning progress?
It is clear that items that assessed teachers’ perceived skills about test construction were not
helpful in providing essential information about teachers’ perceived skills in classroom assessment
practices. This finding is important because it shows that if school managers want to know assessment areas that teachers may need to be trained on, they may not ask them about their perceived
skills in test construction, but rather they may want to establish if teachers are more confident in
using assessment information for improving their instructional methods, or whether they are in a
position to communicate assessment results for better decision-making about student learning.
These results generally imply the need for teacher educators or assessment professional development specialists to focus their attention on assessment training on skills teachers need most and
those they have less perceived skills on.
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