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Abstract 

Whether using formative, interim (benchmark), or summative assessments, non-bias (fairness), 

accuracy and consistency (reliability and standard error), and usefulness (validity) are crucial to 

quality results in making decisions about students.  Occasionally, it is useful for school personnel 

at all levels—superintendent, central office staff, principal, and teacher—to review basic 

assessment concepts.  While formative, interim, and summative assessment can each provide 

useful information in making learning decisions for students, ineffective assessments, and 

accompanying results, can be disastrous to students because such decisions are made on faulty 

data. 
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Overview and Context 

 

 School personnel at all levels—superintendent, central office staff, principal, and 

teacher—make crucial decisions that significantly affect student’s education based on assessment 

results.  Occasionally, it is useful for school personnel to refresh their knowledge of basic terms 

and concepts of assessments, as well as their accompanying procedures and results, to assist 

them in utilizing information to improve student learning.  Popham (2018) states that “I am 

convinced the single most cost-effective way to improve our nation’s schools is to increase 

educators’ assessment literacy” (p. 1).  The assessment concepts addressed here are: 

 

• Types of Assessments: Formative, interim (benchmarks), and summative. 

• Stakes—Future Influence of Results on Assessment Taker: How high the stakes 

are regarding the decisions made. 

• Fairness—Non-bias: Not  offensive or unfair to a group of  respondents for variables  
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over which they have little or no control such as ethnicity, gender, culture, religion, 

and socioeconomic status that can impede their performances on tests. 

• Reliability and Standard Error—Consistency and Accuracy: Reliability/precision 

for group scores and standard error (of measurement) for individual scores. 

• Validity—Usefulness:  How meaningful, appropriate, and useful the assessment 

results are for making inferences about a student’s performance in relation to the 

factors (e.g., standards and learning targets) or construct(s) the assessment is 

supposed to measure. 

 

Reliability and fairness are prerequisites to considering whether an assessment has sufficient 

validity.  If assessment results are not reliable (consistent and accurate), one will not be able to 

determine if the factors the assessment claims to measure are being measured.  If an assessment 

is not fair (bias), an assessment taker’s performance will be impeded and interfere with 

determining if the results reflect what the assessment taker knows and can do. 

While this article uses the term assessment, Popham (2018) explains the variety of terms 

used to describe what students know and can do when he states: “Most educators today use the 

terms assessment, test, exam, and measurement interchangeably” (p. 3).  He also notes that the 

term “Assessment currently sits atop today’s testing-synonyms usage rankings” (p. 3). 

 

Types of Assessment: Formative, Interim, and Summative Assessments 

 

 Formative assessment takes place during instruction and is ongoing, dynamic, and 

usually not used for grading.  It is viewed as an assessment of learning.  For a student, formative 

assessment answers the question “How am I doing?” (Chappuis & Chappuis, 2008).  A teacher 

may easily make over 100 adjustments to instruction within a day for students by using 

formative assessment practices such as asking questions, observing students’ work, and 

interacting with them. 

By comparison, summative assessment is viewed as an assessment of learning by 

documenting how much knowledge or skill has been demonstrated by the summation (end) of a 

time period (Popham, 2014). Summative assessment provides a student with answers to the 

question "How did I do?"  It is often used for grading purposes with teacher-made assessments 

(McMillan, 2014). Summative assessments are also used through standardized tests to indicate a 

student's achievement level. Achievement is compared to other students through norm-

referenced tests such as the Iowa Test of Basic Skills, SAT, and ACT.  Achievement of a student 

may also be reported on the basis of mastery of competency levels or learning targets (called 

criterion-referenced assessment).  

 An interim assessment, which is sometimes called benchmark assessment, is often given 

as a needs assessment or pretest (benchmark) at the start of the school year.  It provides feedback 

to the teacher, and sometimes to the student depending on the particular commercially-used 

assessment program, indicating the extent to which each student has demonstrated achievement 

on skill subsets or learning targets. If a state’s assessment test is given in April, for example, 

several additional interim assessments are spaced out after the start of the year benchmark 

assessment and before the administration of the state test. These interim benchmark assessments 

furnish feedback to the teacher on each student’s progress on skill subsets or learning targets, as 

well as aggregate data for the entire class. Some commercially-developed benchmark 
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assessments also link results to curriculum materials. Benchmark assessments are often 

purported to predict how well students will do on the summative state assessment test. 

 

 

Stakes—Future Influence of Results on Assessment Taker 

 

 “The traditional view of testing is that high stakes are those that have a large potential 

influence on the future life possibilities of the test taker” (Geisinger as cited in Bovaid, 

Geisinger, & Buckendahl, 2011, p. 231).  An assessment, itself, does not determine how high the 

stakes are for the students or schools to which it applies, but rather how the assessment results 

are used. Typical examples of high-stakes assessment results are: (a) assessments used for 

tracking students in school programs, (b) special education placement assessments, (c) high 

school graduation competency assessments, and (d) college admissions tests (Geisinger as cited 

in Bovaid, Geisinger, & Buckendahl, 2011).   

An excellent example of an assessment's results being high-stakes is the admission 

assessment used to determine which students are accepted to the New York City Public 

Specialized (select) High Schools such as Stuyvesant, the Bronx High School of Science, and 

Brooklyn Technical High School. The use of a single assessment, the Specialized High Schools 

Admission Test, for determining acceptance in these esteemed high schools was established by 

state law (Hecht-Calandra Act) in 1971.  For Stuyvesant High School, fewer than 4% qualify for 

admission—a smaller percent than Harvard, Stanford, or M.I.T. (Bellafonte, 2019; New York 

Times, 2019). Students who are admitted to, and graduate from, select high schools in New York 

City—such as Stuyvesant—are much more likely to be admitted to elite colleges for 

undergraduate education and select professional schools for post-bachelor’s endeavors. This one 

test for New York City Public School students, who are 14 or 15 years old, can cast their career 

fate and earnings for a lifetime. Multiple assessments—or evidence sources of performance—

should be used for high stakes decisions such as the entrance into these select high schools. 

Assessment results that are used as a portion of a teacher’s evaluation, as is the case in 

many states, can also be high-stakes because the assessment results can significantly influence a 

teacher’s job placement and even employment status. Results of mandated state assessments can 

be high-stakes for individual schools, as well as entire school districts.  This is because the 

results of the state assessments are often used to define and designate the performance level of a 

school or district concerning its academic effectiveness (sometimes called accountability 

testing).  Those schools or districts receiving low academic effectiveness ratings are often subject 

to review and scrutiny of state officials, resulting in mandates and loss of local control by being 

taken over by state personnel (Sireci & Faulkner-Bond, 2016). 

 

Fairness (Non-Bias) 

 

 Assessment items, procedures, directions, and school personnel should not impinge upon 

an assessment taker’s ability to demonstrate knowledge or performance for variables over which 

he/she has little or no control. Examples of such variables are gender, ethnicity, cultural 

background, race, religion, and socioeconomic status. A diverse group of individuals reviewing 

assessment items and directions is essential to establishing fairness.  Accessibility is a crucial 

aspect of assessment fairness. All students should have an unobstructed opportunity to 
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demonstrate their performance on what is being measured regardless of factors such as limited 

English proficiency, visual impairment, and physical impairment (American Education Research 

Association, American Psychological Association, & The National Council of Measurement in 

Education, 2014). 

 

Reliability and Standard Error (Consistency and Accuracy) 

 

Reliability  

Reliability pertains to group scores, whereas the standard error applies to an individual’s 

score in the context of consistency and accuracy.  Assessment results are not exact measures of 

performance because they are often influenced by some error measurement often beyond the 

control of assessment administration, procedures, scoring, and the assessment taker (Reynolds, 

Livingston, & Willson, 2009; Kubiszyn & Borich, 2003).The concepts of reliability and standard 

error aid in understanding the impact of measurement error. 

 An assessment result at a given point in time is a sample of what the assessment taker 

knows and can do. The better the assessment items are regarding measuring the domain, 

standard, learning target, knowledge, or performance; the more accurate the sample of the 

assessment taker.  Everything else being equal, more assessment items (larger sample) enhance 

reliability. Other factors that can improve reliability are: (a) clear and well-worded assessment 

items, (b) clear directions, (c) standardization of procedures for which the assessment is given to 

assure it is done in the same manner for all assessment takers, (d) consistency and accuracy in 

scoring, (e) varying degrees of the difficulty for the items, and (f) training of personnel giving an 

assessment (Popham, 2014; Reynolds et al., 2006, 2009). 

 The correlation coefficient is the measure (metric) used to determine reliability. 

Correlation coefficients can range from 1.00 to .00, with the higher being better. With 

standardized assessments for which considerable research and field testing have been done for an 

assessment's items, a correlation coefficient of at least .90 is attainable. Usually, a correlation 

coefficient for achievement tests and their subtests should be at least .80. For teacher-made 

assessments, a correlation coefficient of .70 should be achieved (Reynolds et al., 2006). 

 The test-retest approach to determining reliability is useful for conceptually 

understanding it.  The rankings of assessment takers should not change much from the first to the 

second time the assessment is taken.  In general, those students who scored high the first time 

should also score high the second time the assessment is administered.  The test-retest method of 

calculating reliability is not practical because the assessment must be administered twice.  

Mathematicians have established other methods (formulas) that require only one administration 

of the assessment and still provide useful reliability information.  Such procedures are internal 

consistency (split half and chance half), Kuder-Richardson 20 and 21, and Cronbach's alpha 

(Reynolds et al., 2009).  For performance assessments, the inter-rater reliability of assessors—or 

artificial intelligence process used—judging the performance must be accurate and consistent 

from one assessment taker to another.  A detailed and understandable rubric serves as the source 

for rating assessment takers. 

 

Standard Error 

 

An  assessment score (result) is not a “perfect picture” of assessment taker’s performance  
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because it can be influenced by factors that impede its accuracy due to error. The student’s 

assessment score may be subject to error due to conditions or factors external to the trait of 

knowledge or performance being assessed. Examples of possible sources causing an error in an 

assessment taker’s score are: (a) interest, (b) fatigue, (c) noise, (d) distractions, (e) good or bad 

guessing, (f) anxiety, (g) physical health, and (h) a variety of emotional issues. The error 

represented in a student’s assessment score can also be a function of assessment conditions (e.g., 

lighting, heating/air conditioning, ventilation, and time of day).  

The assessment instrument or accompanying procedures may cause an error in the 

student’s assessment score because of factors such as too small a sample.  For example,  

 

If a test is very short, those subjects [students] who happen to know the few answers 

required will get higher scores than they deserve, whereas those who do not know those 

few answers will get lower scores than they deserve.  For example, if a test is given to 

assess how well students know the capitals of the 50 states but only 5 questions are 

asked, it is possible that a student who knows only 10 capitals could get all five questions 

correct.  Luck is more of a factor in a short test than in a long test.  (Furr & Bacharach, 

2008, p. 237)   

 

The critical point is that the knowledge or performance of an assessment taker needs to have a 

sufficiently large enough sample for the assessment taker to demonstrate what she/he likely 

knows or can do.   

 Standardized assessments such as achievement tests often report the student’s score as an 

error band around (plus and minus) the assessment taker’s observed score. This error band 

represents the standard error that estimates a range in which the assessment taker’s score is 

likely to be.  Assume there are 100 items on an achievement assessment taken by the student and 

a score of 85 correct is achieved, with a standard error equal to 3.There is a formula to calculate 

the standard error, which we will leave to the mathematician to ascertain for us.  Standardized 

tests will furnish the standard error.  If one takes minus two standard error units (2 x 3 = 6 units) 

and plus two standard error units (2 x 3 = 6 units), then theoretically one can assume that 19 

times out of 20, the student’s score will not be lower than 79 or higher than 91. 

 

 

Validity 

 Validity is how meaningful, appropriate, and useful the assessment scores are for making 

inferences about a student’s performance concerning the factors (e.g., standards and learning 

targets) or constructs that the assessment claims to assess. Validity is the professional judgment 

made by educators with expertise in the content area of an assessment regarding how well the 

assessment results reflect what the assessment was designed to measure (McMillan, 2014).  

School personnel judging validity needs to identify evidence to support the extent to which the 

assessment results reflect performance pertaining to the content being measured. This approach 

is called content validity.  It is imperative that school personnel involved in judging validity have 

sufficient training to do so. 

Construct validity is useful in supplementing content validity because it focuses on how 

well the evidence exists that the constructs which the assessment purports to measure are 

reflected in the results of the assessment items. Construct validity includes how the assessment 
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was built to assure that evidence exists to defend that the results measure a construct, such as 

reading comprehension (Cohen & Swerdlik, 2010). While reliability's quality is measured by a 

specific numerical scale—correlation coefficient—validity's quality is a judgment by experts in 

the content area which the assessment addresses.   

 

  

Closing Thoughts 

 Assessment results drive instruction and curriculum decisions at the individual student, 

classroom, building, and district levels. A quality assessment increases the likelihood of sound 

instructional and curriculum decisions being made at all these levels for enhancing students’ 

learning. Understanding—and assuring—the basic assessment concepts of fairness, reliability 

and standard error, and validity will aid school personnel at all levels to enhance their assessment 

literacy.   
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