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1. Introduction 

Instructors ought to know how to use data and evidence 
to inform decisions associated with learning, especially as 
such decisions often become standard practice [1] for 
practitioners in the educator preparation programs (EPPs) 
and in local school districts. Instructional leaders are the 
educators who spend time in the teaching and learning 
spaces in institutions of higher education and K-12, 
planning and implementing decisions inside and outside  
of the classroom to improve the academics and quality of 
life for all students [2,3]. This charge occurs against the 
backdrop of the national average yearly dropout rate  
of 16 to 24-year-olds, which has steadily remained at 
approximately 10% from 2000 to 2015 [4]. However, the 
dropout rates for blacks and Hispanics have been higher 
than the national average. Still, many U.S. students are 
falling through the cracks of the education system. The 
scientific community today believes that data are the best 
illuminator [5] of school organizational dynamics. These 
include, inter alia, the tracking of students’ performance 
outcomes, ethical and professional practices, policy inputs, 
processes, and outputs as well as challenges, concerns, 
possibilities, and choices from an array of competing 
solutions available to the EPPs and local school districts 
[6,7] to improve student learning and their quality of life. 

At a time when calls for accountability have intensified 
in the field of education, there are in the U.S., more than 
1,300 large and small, public and private colleges and 
universities that provide EPPs across the 50 states [8]. 

Approximately 3.92% (N=52) of these programs are 
located in a midwestern state selected for this study. For 
the faculty in EPPs, who strive to maintain accreditation 
status, and those in local school districts called upon to 
respond to the accountability measures [9], research 
methods and statistical analysis courses would seem to be 
an important part of the content of the teacher preparation 
programs. These courses support the development of the 
measurement skills of teachers in the areas of assessment 
and evaluation [10]. 

2. Literature Review 

Proficiency in evaluation and assessment enables 
instructional leaders to ensure that subject courses and 
school programs being offered do benefit student learning, 
in EPPs and especially in local districts or at the site level 
[9,11,12,13]. The successful teaching, supervising, and 
guiding of students in K-12 schools depend, among other 
activities, on formative and summative assessments [14]. 
The teachers’ understanding of the statistics of probability 
on one hand and the use of qualitative data on the other, 
along with the correct application of the concomitant 
constructs, namely, validity and reliability for the former, 
and authenticity and trustworthiness, or acceptability for 
the latter [15,16,17,18], will ensure the competent 
performance of the aforementioned activities. Educators 
have always been expected to take assessment courses as 
part of their teacher preparation. Assessment courses help 
educators to develop assessment literacy [19]. With this 
pedagogical knowledge, preservice teachers step into 
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schools where, as educators, they are now increasingly 
required to make programmatic and programing decisions 
about the utility, effectiveness, and consequences of 
school programs. More often than not, the confidence of 
educators in the EPPs and in school districts is challenged, 
and the educators are confounded by the data, whereas 
studies in statistics and research would have provided 
appropriate competencies to cope with the tasks [16,20]. 

In the business world, decisions about audience 
targeting techniques and strategies for choosing which 
‘tactics to use and when to use them’ derive from 
programmatic decision-making [21], where the role of 
information technology (IT) support is exponentially 
growing quantitatively and qualitatively. Incidentally, in 
the institutions of learning, educators are dealing with the 
performance of human beings where the culture of 
evidence may also require research and statistical analysis 
techniques [18]. They need this capacity to be able to cope 
with making sense of complex data to achieve effective, 
informed decisions affecting over 50% of minority 
students from depressed communities who are falling 
through the cracks of the education system annually [2]. 
As expectations increase for educators to address data 
competently both in EPPs and in local school districts, the 
eagerness also intensifies to determine whether teacher 
preparation programs are adjusting sufficiently to provide 
appropriate courses to prepare preservice teachers to 
become data literate [9]. 

2.1. Conditions in the EPPs & K-12 School 
Districts Regarding Data Use 

Literature from Deans for Impact [22] reveals the 
existing condition of patchwork data, internally developed 
substandard data collection instruments, and few common 
data sources, resulting in ineffective assessment systems 
variably prevalent in some of the EPPs around the country. 
These factors indicate a lack of data literacy in some 
departments at institutions of higher learning. Some  
EPPs experience ineffective cooperation and collaboration 
within and among departments for data reflection and the 
utilization of information to improve teacher preparation 
programming. Deans for Impact charges that several EPPs 
are inadequately preparing preservice teachers for the 
realities of the classroom. An official with Deans for 
Impact suggests that there is a need to ‘shift from a culture 
of compliance to a culture of inquiry that is focused on 
program improvement’ [23]. That shift can be accelerated 
by providing research and statistics education to our 
preservice teachers who will serve as instructional leaders 
to K-12 students of diverse backgrounds, exhibiting 
discrepant learning achievement [3]. The observations 
about the conditions in some of the EPPs are corroborated 
by the experiences of some of the teachers in the field. 

From the extant literature, some instructional leaders 
report that much of the data made available to them seem 
not to provide the types of insight these educators need  
to make critical instructional decisions [23]. Under the 
existing conditions, the instructional leaders sometimes 
feel buried in data, as the field of education is awash with 
accountability data, a situation that can be described as 
data rich but information poor. Improvement research  
 

calls for data, not for purposes of ranking individuals or 
organizations, ‘but for learning about how instructional 
practices and organizational processes actually work’ [24] 
and for developing values, beliefs and capacity for making 
data-informed decisions. According to Marsh, Kerr, 
Ikemoto, Darilek, and Barney [25], teachers wondered 
whether test scores reliably measured students’ knowledge, 
whether students took tests seriously, or whether tests 
were aligned with standards. Instructional leaders desire to 
understand the types and quality of data and how that data 
could be collected and analyzed in ways useful to decision 
making and instructional improvement. Such doubts affect 
the confidence of educators to accept and support the 
reported data [25]. 

In their study, Supovitz and Klein [26] were surprised 
by the limited technical capacity of the faculty even in 
schools that had been identified as innovative data users. 
Approximately 19% of the educators felt that they 
possessed the skills to manipulate data to answer 
questions of interest to them. Capacity issues did not only 
relate to the technology and use of computer software to 
run analyses but also relate to the competences of 
educators to formulate research questions, isolate relevant 
data outputs, interpret results and effectively develop and 
use classroom assessments [25]. This is why, in recent 
years, public concern for the quality of teacher education 
is pushing accreditation agencies and policymakers to 
hold EPPs accountable for the effectiveness of their 
completers [27]. CAEP requires EPPs’ self-studies to 
provide impact data for their completers working with  
K-12 students. 

In light of the seemingly widespread call for educators 
to develop distinctive capabilities in matters of handling 
data, it is instructive to determine what educator preparation 
programs are doing with respect to teaching research and 
statistics courses as a way of equipping preservice 
teachers to be proficient data users. The scarcity of studies 
that seem to have investigated the inclusion of research 
and statistics method courses [28,29] in the teacher 
preparation programs [30] justifies the need for this study. 

3. Statement of the Research Problem 

CAEP expects educator preparation providers to create 
a culture of evidence to inform their work to produce 
effective teachers who, among other things, will make 
data-informed decisions to improve K-12 education. A 
culture of evidence is built in schools on an infrastructure 
that supports data collection, analyses, and monitoring  
as a collective faculty effort in inclusive participation  
and feedback from appropriate stakeholders regarding 
teaching and learning. Therefore, in schools, data are 
continuously generated from outcome quantitative and 
qualitative measures used to assess and evaluate programs, 
teaching and learning [10]. Effective EPP completers are 
expected to apply content and pedagogical knowledge as 
reflected in outcome assessments in response to the 
standards of the National Board for Professional Teaching 
(NBTS), Specialized Professional Associations (SPA), the 
Interstate Teacher Assessment and Support Consortium 
(InTASC), and other related bodies. 
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However, a substantial barrier to implementing  
data-informed decision-making is the deficiency of 
expertise among educators in the area of data analysis 
[20,31,32]. The findings of this study can be used by the 
EPPs to pursue possible remedial steps to strengthen the 
preservice curriculum for completers to eventually actuate 
instructional leaders’ commitments to reproduce a culture 
of evidence in K-12 school districts. The findings of  
this study will be of interest to educators at all levels, 
parents and students, the US Department of Education, 
professional development providers, and the officials of 
the CAEP, among other agencies. 

3.1. Research Question 
How frequently are statistics and research courses, 

compared to assessment courses, taught in the midwestern 
educator preparation programs? 

3.2. Hypothesis 
The educator preparation programs in the state of 

interest to the study provide statistics, research, and 
assessment courses in equal proportion. 

3.3. Research Sub-Questions 
1.  What is the prevalence of the statistics, research, 

and assessment courses in the EPPs located in the 
state covered in the study? 

2.  What would be the lowest acceptable level of 
pedagogical content knowledge to make use of data 
skills? 

3.  What implications does the state of affairs regarding 
the extent of courses with statistics, research  
and assessment content have on the continuous 
improvement of K-12 student achievement? 

4. Conceptual Framework 

It is reasonable to attempt to understand what courses in 
research and statistics are offered in the EPPs as a baseline 
for understanding measurement in educational assessment 
and evaluation. On this knowledge base, a culture of 
evidence in which preservice teachers are immersed as 
part of their preparation to induct the same into their K-12 
teaching and learning environments can be built within a 
conceptual framework of data literacy. 

In their book titled Data Literacy for Educators, 
Mandinach and Gummer [19] developed a conceptual 
framework, namely, data literacy for teachers (DLFT), 
which represents a dynamic process of action instead of 
torpid knowledge formation. The authors argue that  
DLFT provides a description of how EPPs, in the context 
of K-12 schools, can support the development of the 
dispositions of teacher educators and teachers and their 
habits of mind along with data literacy skills to 
responsibly use student data. As a conceptual framework, 
the DLFT draws on multiple sources of teacher knowledge 
about how students learn and who they are, standards of 
the Interstate Teacher Assessment and Support Consortium 
(InTASC), standards of the Specialized Professional 

Association (SPA), and standards of the CAEP. Also 
included as sources is the knowledge of the curriculum, as 
the total formal and informal student experience of 
schooling, and the pedagogical content as it relates to 
specialized knowledge of instruction, subject content, and 
discipline specific knowledge. 

The dynamic nature of the framework implies that 
DLFT is an eminent tool in the educators’ paraphernalia to 
inform the continuous improvement of instruction by 
increasing the teachers’ choices regarding ways to buttress 
their students by using all kinds of data: from assessments, 
from research, licensure examination requirements, and 
supports for students, teachers and schools. This means 
that these data are not only used for the accountability  
of teachers to school authorities, or for policy makers to 
rank students and schools and to fire teachers and close 
schools for low student scores, which creates a culture of 
fear and suspicion among educators and teachers. This 
manner of data use has served to undermine the effort to 
advance data literacy as well as assessment literacy across 
the field of teaching and learning, while the former 
experience of data use reinforces the consolidation and 
expansion of data literacy across the field of teaching and 
learning. In their scholarship, Mandinach and Gummer 
advise users of data not to conflate data literacy with 
assessment literacy. The two are interconnected but 
distinct constructs. 

Mandinach and Gummer distinguish data literacy from 
assessment literacy. They describe assessment literacy as 
knowledge to select, develop, and analyze assessments. 
While these activities of assessment are essential for 
supporting data literacy, the practice of DLFT involves 
drawing data from sources that exceed assessment data. 
DLFT emphasizes that the data educators use ought to be 
derived from a variety of sources, including motivation, 
attitude, health indicators, and behavior, rather than from 
learner performance data alone.  

The goal of the data literacy movement is to raise awareness 
about the difference between data literacy and assessment 
literacy. Data literacy comes with a deeper culture of 
evidence and knowledge of data, sources, types, validation, 
testing, assumptions analysis and interpretation and use of 
information, as the conceptual framework attempts to 
reflect. As a conceptual framework, DLFT is a five-stage 
data inquiry cycle that details expected educators’ knowledge, 
skills, and dispositions regarding data literacy. Below is a 
figure that illustrates the five-stage figure of the DLFT. 

Figure 1 illustrates the iterative dynamic process of 
DLFT that allows for making meaning out of data and for 
translating the meaning into instructional action. Mandinach 
and Gummer explain that each stage of the cycle represents 
the disposition, knowledge, and skills that educators require to 
experience the iterative process of making and translating 
meaning into instructional action. For instance, to use data, 
a teacher should understand not only the multiple sources 
but also the statistical and psychometric properties of data. 
To pick up information from data, an educator should 
understand how to identify patterns and test the underlying 
theoretical assumptions (such as, for example, the assumption 
of the normality of the data distribution, the assumption of 
independent observation, and the homogeneity of covariance 
assumption) of the data under consideration to make 
informed interpretations. To transform information from 
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data into instructional action, educators ought to possess 
both curricular, as in discipline-specific knowledge, as 
well as pedagogical content knowledge of how students 

learn particular subject matter. In this age of insight, data 
literacy will allow educators to manage and use large data 
meaningfully [21]. 

 
Figure 1. A Five-Stage Data Inquiry Cycle 

4.1. Research Design 
This study adopts a quantitative content analysis 

research design that includes a chi-square statistic test to 
determine if the expected matches the observed frequency 
regarding the prevalence of courses in statistics and 
research compared to courses in assessment as part of the 
EPPs at an a priori alpha level =.05. The counts of 
statistics and research courses were conducted based on 
the objective and systematic quantification of manifest 
aspects [33] in the form of words, phrases, and terms 
identifiable as part of the planned curriculum of the 
sampled educator preparation programs. Shannon and 
Hsieh [34] observe that isolating and identifying certain 
words or phrases in a text, for the purpose of the 
quantification of particular objective aspects of that text,  
is an attempt to explore the presence and frequency of use 
of such contextual content. Potter and Levine‐Donnerstein 
[35] referred to this form of analysis as ‘manifest content 
analysis.’ Manifest analysis underscores the importance  
of the procedures of the quantitative analysis, which  
may not account for the character of the available data, 
namely, the qualitative analysis of data [36]. Research 
courses and statistics do provide a veritable infrastructure 
for creating a culture of evidence in the assessment and 
evaluation measurements of teaching and learning in K-12 
education [10]. Quantitative content analysts usually set 
their coding scheme early in the research process and 
would most likely maintain it without modifying it, or 
doing so only slightly, during the data collection  
period [37]. For this study, data collection strictly 
followed predetermined categories guided by the texts of 
course descriptions following the coding scheme shown in  
Table 1. 

4.2. Limitations of the Study 
This study utilizes quantitative procedures, which only 

focus on quantifiable data. It is obvious that some 
researchers, such as [38], consider using a research design 
that blends quantitative and qualitative analyses as a way 
of creating a more robust analytical metric, which does not 
miss any credible data [39]. Nonetheless, this study 
critically addresses matters of validity and reliability to 
provide credible findings as detailed below. 

4.3. Validity and Reliability 
Mueller [40] writes that evidence for validity comes in 

small portions with none of those pieces providing 
adequate proof of the validity of a particular study. The 
CAEP Accreditation Handbook [10] argues that “validity  
is not a property of data”. It refers to the pertinence  
of inferences from data and the credibility by which 
interpretations are made about the findings of measurements 
conducted (p. 193). Consequently, researchers generally 
believe that validity is good enough as a strong chain  
of clear evidence that meaningfully links the research 
questions, data, and findings. According to Best and Kahn 
[41], the process of validation begins with a process of 
providing a credible mechanism that meets the claim for 
measuring particular data. Second, what is being measured 
must be the right construct in order to generate the quality 
of data required to answer the research question at hand. 
Ultimately, therefore, validity is accounted for in terms  
of how data can be applied as evidence to support  
the conclusions drawn in a study [42]. Although validity 
coefficients can be computed, validity is a unitary 
qualitative product that can be reported through the 
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process of documenting research procedures that a 
particular study follows. This study details all the steps 
followed in conducting and reporting its findings. 

On the other hand, reliability in the context of this study 
conveys the message that data generated for this study are 
reasonably complete to meet the intended purposes of 
accounting for the prevalence of statistics and research 
courses in comparison with assessment courses offered in 
the EPPs located in a midwestern state. Additionally, the 
coding of the constructs is derived from the extant 
literature and the existing texts of course descriptions that 
are used by schools in the state under study. The coding 
scheme that was followed in preparing for the data 
collection is provided in Table 1. 

5. The Current Study 

5.1. Data Collection 
Data collection began by pulling from the internet the 

early and middle childhood program course descriptions 
of 44 of the 52 (private and public) initial educator 
preparation programs in a midwestern state of interest to 
this study. After consulting the extant literature, Table 1 
shows the three predetermined categories and the course 
titles, words and phrases extracted as the manifestly 
quantifiable attributes that reflected the statistics courses, 
assessment courses, and research courses that are taught in 
the EPPs located in a midwestern state. 

Table 1. Categories Guided by the Texts of Course Descriptions 

Categories Manifest Course Titles, Words or Phrases 

Statistics Courses Introduction to Statistics  

 Basic Probability and Statistics  

 Applied Statistics  

 Basic Statistics  

 Statistics for Behavioral Sciences  
Assessment Courses Introduction to Assessment  

 Assessment and Instruction  

 Varying Assessment Techniques and Strategies 

 Instructional Design and Assessment 

 Assessment in Education  

 Principles of Assessment  

 Educational Assessment  

 Authentic Assessment  
Research Courses Participatory Action Research  

 Research Based Decision Making  

 Research and Writing  

 Research and Pre-Clinical Practice  

 Research  
 
The three categories were then used as variables in the 

quantification and demonstration of the prevalence of 
statistics, research and assessment courses in the teacher 
preparation programs. Table 2 provides the coding scheme 
used for generating the data for the current study. 

Table 2. Coding Guide for Courses in Statistics, Assessment and 
Research at EPPs in the Midwestern State 

 Variable Name Variable Description Coding 
Information 

    
 ID Identification Number 1=Public School 

   2=Private School 

 
Number of Statistics 
Courses Statistics Offered 1 

   2 

   3 or more 

 
Number of 
Assessment courses Courses Offered 1 

   2 

   3 or more 

 
Number of Research 
Courses Courses Offered 1 

   2 

   3 or more 

5.2. Findings 
This study sought to determine the prevalence of 

courses in statistics and research, compared to assessment 
courses, in teacher preparation programs in both public 
and private schools. Specifically, is the observed 
frequency of statistics, research, and assessment courses 
equal to the expected distribution [43]? Earlier in the 
study, it was noted that statistics and research content 
would seem important to support the professional skills of 
teachers in assessing teaching and student learning [9,19]. 
Therefore, this study hypothesized that the initial educator 
preparation programs in the state in question each provide 
a minimum of one course in assessment, one course in 
statistics, one course in research. 

SPSS 11.5 for Windows (IBM Corporation, New York, 
US) was used to compute a chi-square goodness of fit test, 
establishing a significant deviation from the hypothesized 
equality of proportions in the prevalence of courses in 
statistics and research compared to assessment courses. 
Based on the chi-square (2) p = .003, (p < .05), the 
hypothesis that statistics courses and research courses 
were as equally prevalent as the assessment courses in 
teacher preparation programs was rejected. This finding is 
consistent with a number of studies that have called for the 
study of statistics and research in order to increase data 
literacy. Scheaffer [44] argues that there is a huge need for 
statistical competencies in modern workplaces such as 
schools, courthouses, and many other governmental and 
non-governmental agencies in order to enhance fairness, 
justice and productivity, and the efficiencies in workplaces. 

Overall, it appears that there are three important 
takeaways from the analyses of the data in this study. First, 
the state under study has 52 educator preparation 
programs. From this number, a random sample of 44 EPPs 
was extracted through a simple random sampling method. 
To provide an equal probability for each of the EPPs to be 
chosen, the names of the 52 EPPs were placed in a hat, 
which was shaken to mix the names before randomly 
drawing 44 names. The descriptive analysis of data 
showed that each of these EPPs offered at least one 
assessment course. Only 25% (N=11) of the EPPs offered 
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at least one course in statistics and only approximately  
23% (N=10) of the EPPs offered one course in research to 
preservice teachers whose major was not in the STEM 
field. 

Regarding what would seem to be the lowest acceptable 
level of pedagogical content knowledge, the data from  
the 11 schools that offer a statistics course and the  
10 schools that offer a research course appears to hint at 
the possibility of a pattern that can be followed in the rest 
of the EPPs. As a starting point, each EPP could do well 
to offer at least one statistics course and at least one 
research course to enhance the proficiency of educators in 
handling data with increased confidence. 

Third, the implications regarding the current level of 
inclusion of courses in statistics and research courses 
cannot be minimized. By not offering statistics and 
research courses to the same extent as assessment courses, 
low confidence levels and limited proficiency in data use 
will continually undermine the collegiate and professoriate 
mission to improve student academic performance. 

6. Discussion 

The disparity in the commitment of EPPs to offer 
statistics and research courses versus courses in assessment 
calls for a critical examination of the implications for the 
improvement of EPPs and K-12 student achievement. 
Ineffective self-study reports to the CAEP, which has 
identified a significant number as AFI, are indeed a 
critical source of public concern. Chepko [45] observed 
that a good number of EPPs needed more development on 
program ‘use of data to make their case that each of the 
five standards is met’. Summing up this observation, 
Chepko remarks, ‘We think there is a data literacy gap’ 
[22]. On the other hand, Means et al. [31] determined that 
52% of the teachers reported in an NETT survey that data 
interpretation items, which involved drawing inferences 
from data patterns and which really are the subject of 
variability [18,46], proved difficult to handle. These 
pieces of evidence point to the fact that confidence in the 
use of data among faculty in the EPPs and local school 
districts is at risk of not improving if the teaching of 
statistics and research does not improve. 

Mandinach and Gummer [19] note a factual fallacy  
that arises from conflating assessment literacy and data 
literacy. Assessment literacy is a critical component of 
data literacy, but assessment literacy alone is insufficient. 
Data literacy is constitutive of discovery sciences that 
hugely need statistical competencies [18,46] and research. 
Research is the practice of science. In this practice, data 
are collected to test new ideas or disprove old ones. 
Science makes a contribution when a previously unknown 
fact (a discovery) sheds light, explains some problem [39], 
or overturns a previously accepted idea. In this way, 
science serves as an element of the culture of data literacy. 
For this reason, the culture of data literacy [47], beyond 
assessment literacy, enlists competitive, high stakes 
functional knowledge and skill in the areas of probability 
theory and statistics to understand the variability in data 
interpretations [18]. The ability to interpret the variability 
of the data values of empirical inquiry generally refers to 
separating chance variability from systematic variations. 

These are competencies learned from parametric and 
nonparametric statistics. Comparing models and empirical 
data and dealing with variability are integral parts of 
learning statistical practice [16]. For all these reasons, data 
literacy is a distinct and deeper form of literacy that 
should not be conflated with assessment literacy. 

Mertler [48] reminds us that the concept of using 
assessment information to make decisions about 
instructional improvement has always been part of the 
practice of teaching, though the form and content of the 
profession has changed over the years. From the 1900s, as 
education began to be formalized across the United States, 
the sources of assessment information included teaching 
philosophy, personal experience, and intuition. These 
variables constituted what are known as the old tools of 
the profession, which were in keeping with the cultural 
ecology of the time. Cultural ecologically, the profession 
of teaching and learning was conceived as the practice of 
an ‘art’. In recent years, the old tools, which fall into the 
category of ‘gut instinct,’ seem not to be sufficient 
anymore for a profession now conceived of and perceived 
to be partially the practice of an art, and part the practice 
of a science, and the two forms are not necessarily 
mutually exclusive. At the same time, assessment has 
devolved into accountability requirements. Beginning 
with the No Child Left Behind (NCLB) policy, which was 
adjusted into the Race to the Top (RTTT), based on the 
Common Core State Standards (CCSS), standardized tests 
have been administered as the main vehicle of assessment. 
Now, most states rate the effectiveness of their school 
districts on approximately 25-35 performance indicators, 
which largely draw from student performance data on 
standardized tests [48]. Standardized tests constitute the 
new tools of the profession. In the current history, tied to 
standardized scores are also negative consequences for 
teachers and schools through accountability policies. 
Schools that are publicly labelled failing are either closed 
or lose funding, while teachers who are publicly labeled as 
failing are fired, especially in non-union environments, 
cultivating a culture of fear among faculty. 

These trends have partly and invariably served to 
conflate data literacy and assessment literacy across the 
field [19], as an unintended consequence, yet data literacy, 
as was already noted, is distinct from data assessment. In 
this spirit, instead of only looking at data as a means of 
compliance, the professional world, which includes 
educators, views data as a key multi sourced tool or an 
eminent illuminator to inform continuous improvement in 
the service area of human needs across the sectors of 
modern society [19]. 

At the dawn of the age of ideation and insight [49], the 
new tools of assessment based solely on standardized  
tests have evidently become insufficient. Rather than 
depending on standardized tests as the sole source of data 
to improve instruction, the DLFT framework envisions the 
use of the concept of big data in the service area of 
education. The DLFT framework proposes drawing data 
from multiple sources, including health indicators, attitudinal 
scales, motivational factors, behavioral preferences, and 
support structures. The framework encourages the use of 
an assortment of tools to analyze and interpret data as an 
iterative inquiry process of identifying issues, collecting 
data, drawing information, making informed decisions and 
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evaluating outcomes intended to advance the wellbeing of 
students and schools. In this context, offering statistics 
and research courses in the EPPs in order to cultivate data 
literacy is not be a choice but a compelling priority in 
building the appropriate competencies and pedagogically 
distinctive capabilities of preservice teachers. 

Within the DLFT framework, the use of big data has a 
multiplier effect on providing options and choices for  
the generation of solutions that leaders and stakeholders 
including those in education can apply in solving problems 
facing the profession. This means that data literacy will 
not only allow instructional leaders to use big data 
meaningfully, but through the use of more data, will also 
enable instructional leaders to see new possibilities to 
resolve challenges and see better choices for informed 
decision; more data will enable instructional leaders to see 
differently in the age of discovery science. For that reason, 
instructional leaders will, in an authentic and measured 
manner, move all learners beyond mere opinion to critical 
thinking [50]. In academic discourse, critical thinking is 
essentially what is meant by student improvement. The 
Critical Thinking Foundation asserts that as young people 
learn to think more critically, they become proficient at 
scientific, historical, and mathematical thinking. They 
develop “skills, abilities, and values critical to success in 
everyday life” [51]. Alwehaibi [52] describes critical 
thinking as a judicious reflective thought process 
accompanied by in-depth analysis and accuracy resulting 
in astute judgement to determine the merit of a theory, 
object or decision. 

Depth and accuracy are functions of measurement and 
manifest in quantitative terms, which may serve to 
substantiate or operationalize qualitative variables [16]. In 
the classroom, critical thinking also involves creative 
thinking. According to Carmichael and Farrell [53], 
creative thinking involves analysis, evaluation, and the 
synthesizing of facts and ideas. Possessing the capacity to 
logically and creatively exercise in-depth judgment and 
reflection is an effective demonstration of operating  
in the realm of complex ideas and big statistical data [54]. 
These capabilities exemplify critical thinkers whom the 
instructional leaders attempt to raise in their classrooms 
every day for the world of work and productivity. 

7. Conclusions 

Taken together, three conclusions can reasonably be 
drawn from this empirical study. The first is that while the 
study found that nearly all EPPs located in the midwestern 
state offer at least one course in assessment, only about a 
quarter or less of those EPPs currently offer courses in 
both statistics and research, while the extant literature 
suggests that data literacy is not synonymous with 
assessment literacy. Therefore, it would be advisable to 
avoid conflating data literacy with assessment literacy. A 
wide range of stakeholder institutions can begin to 
improve the data literacy of the teaching workforce by 
ensuring that statistics and research courses are offered. 
Second, it is concluded that informed decisions to improve 
instruction are variably dynamic, robust and multi-sourced 
beyond measures of standardized testing. Third, in spite of 
challenges, in the age of ideation and insight, the DLFT 

framework appears to provide a credible space for 
instructional leaders to initiate the development of the 
culture for using big data and evidence to inform decisions 
for the continuous improvement of educator preparation 
programming and the strengthening of local school 
districts’ curricula. The proper and informed use of big 
data will facilitate instructional leaders’ amplification of 
opportunities for learning while diminishing the negative 
forces that constrain student improvement in schools and 
productivity in the wider society. 

8. Recommendations for Further 
Research 

Data literacy can surely contribute to turning educational 
institutions around from being data rich but information 
poor to becoming information rich in order to improve 
decision making. The Every Student Succeeds Act, which 
is the new reauthorization of the federal program designed 
to support the education of disadvantaged students, 
requires that states and districts use evidence-based 
interventions to support school improvement [55]. 
However, the challenge is determining how the DLFT can 
be institutionalized among the community of learners who 
are facing a tight bundle of competing needs, regarding 
scheduling new courses for EPPs. A further investigation, 
which preferably uses a research design that combines 
quantitative and qualitative techniques to resolve, inter 
alia, this challenge is recommended. 
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