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The purpose of the research was to find out how the procedures for measuring students’ cognitive skills could be incorporated into 

the university course Language Teaching Methodology. The study was organised within a framework of Anderson’s theory of 

cognitive skills development and Glaser’s taxonomy of dimensions for assessing achievement. We developed the instrument, which 

encompassed two empirical questionnaires for treatment groups. Both questionnaires comprised an equal number of tasks but 

differed in the content of procedures for measuring knowledge acquisition and structure as one of the dimensions of cognitive 

assessment. Empirical Questionnaire 1, based on a traditional approach to assessment, included multiple-choice questions related to 

the lecture material. Empirical Questionnaire 2 comprised both traditional and unconventional measures, such as a SVT test; 

constructed and conversation-based responses; simple and high order rule tasks. Thirty-four third-year students of the Department of 

Foreign Languages, V.N. Karazin Kharkiv National University participated in three-stage research-oriented teaching, which lasted 

ten weeks. Both qualitative and quantitative data analysis methods were employed for the evaluation of learning outcomes. After 

final testing, we compared the results obtained from the students. The group mean difference (EG vs. CG) was 0.12 points, 95% 

confidence interval (0.07 - 0.17), two-sample t-test p < 0.0001. Findings suggest that cognitive skills assessment considerably affects 

and improves student learning. The implications relate to final grades assessment and curriculum design and contribute to expanded 

uses for cognitive skills testing. 
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Introduction 

Assessment is a critical component of the courses where there is a strong relationship between theory 

and practice, Language Teaching Methodology in particular. Schools are placing greater demands on 

institutions of higher pedagogical education, and knowledge about students’ learning outcomes is becoming 

of crucial importance. The ability to provide sensible measures of professional skills is under increased 

scrutiny. However, there is a lack of information on assessing cognitive skills, which are important for career 

advancement. Hence, the pivot question is what procedures can be used to assess progress in the course 

designed to enhance both the professional and cognitive skills of prospective language teachers. 

In recent years, research has consistently shown that effective formative assessment techniques can and 

do improve student achievement and learning (Jönsson, 2020; Voinea, 2018; Tigelaar & Sins, 2020; Wang, 

Sun & Jiang, 2018).  

According to O’Keeffe et al., (2020); and Cole (2010), formative assessment is used to conduct in-

process evaluations; its goal is to provide initial feedback to the students and educators. Instructors need 

sensible measures in order to 1) design courses that promote the development of a sound on-the-job 

educational environment; 2) assess the need for filling gaps in students’ knowledge within the teaching 

period; 3) select the best methods for enabling students to go beyond knowledge-level cognitive operations 

to achieve best academic performance. Students need а regular evaluation of knowledge because it 1) helps 

to realise graduate attributes; 2) provides with a solid guide for studies; 3) assists in preparation for the 

course assessment. 

Assessment of students’ learning outcomes from a cognitive perspective has been a hot topic of research 

in education since 1985, when the Buros-Nebraska Symposium first addressed the issue of the influence of 

cognitive psychology on testing skills (Benton & Kiewra, 1987). Recognising the challenges facing the new 

school, the Ministry of Education and Science of Ukraine released The Expert Assessment of Professional 

Action Competence – the strategic document which encourages the assessment of teachers’ both activity and 

cognitive competencies. 

Some theory developers assert that cognitive competency is more than an ability to manipulate and 

strategise information, but an ability to internalise, self-regulate and transfer cognitive skills to construct 

knowledge and make sense of the surrounding (Piaget (1977); Vygotsky, 1962; Vygotsky, 1978). A 

cognitive skill refers to a person ability to gain meaning from experiences and information (Ainsworth, 

2013), it is a product of learning (Ullah et al., 2019), and it has a distinctive history of quantitative and 
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qualitative developmental change (Royer, Cisero & Carlo, 1993). “Cognitive skill development can be 

viewed as a gradual process of transition through the three hierarchical layers: 1) a layer of basic capacities 

(memory capacity, speed of concept activation); 2) a layer of cognitive skills that are capable of being 

transformed from controlled to automatic/encapsulated processes; 3) a layer of higher cognitive skills and 

capacities that are responsible for goal setting and planning of cognitive activity” (Royer, Cisero & Carlo, 

1993, p. 204). The middle and upper layers are of special interest for our course.   

Skill acquisition is a three-stage process (Anderson, 1982). At the first, the declarative stage, a learner 

can answer questions about the skill, and he/she can perform the skill by interpretatively utilising declarative 

information. At the second, the knowledge compilation stage, the information acquired in the declarative 

stage is transformed into a procedural form that can be applied with minimal conscious reasoning activity. At 

the third, the procedural stage, the newly acquired productions become strengthened, their conditions for 

execution are more completely specified, and considerable learning entails the speeding up of a particular 

skill application. Cognitive skills are applicable to a number of activities within a defined domain of activity, 

but their use is generally confined to that domain (Royer, Cisero & Carlo, 1993).  

The cognitive approach to assessment skills suggests that the following factors contribute to successful 

academic behaviours: the learner’s declarative knowledge, procedural knowledge, control processes, 

cognitive strategies, and metacognitive processes (Benton & Kiewra, 1987). Hence, the first discussion of 

the procedures for assessing cognitive skills can be organised around a framework of declarative knowledge 

(which refers to knowledge of facts and information) and procedural knowledge (which refers to the 

knowledge of how to perform a specific task). 

For describing skill assessment procedures Glaser, Lesgold, and Lajoie (1987) provide a taxonomy of 

dimensions, which is described as a set of components common to developing skills. These dimensions 

include: 1) knowledge organisation and structure; 2) depth of problem representation; 3) quality of mental 

models; 4) efficiency of procedures; 5) automaticity to reduce attentional demands; 6) proceduralised 

knowledge; 7) procedures for theory change; 8) metacognitive skills for learning. 

Over the past decades, significant progress has been made on theoretical and applied aspects of various 

procedures for assessing cognitive skills. Some studies have focused on measuring declarative and 

procedural knowledge in different domain of study. Richter-Beuschel, Grass and Bogeholz (2018) dwell on 

measuring procedural knowledge for solving biodiversity and climate change challenges within a framework 

of science courses. McIlwain and Sutton (2015) develop methods for measuring breadth and depth of 

knowledge in sporting environments and argue that experts and novices represent problems in different 

ways. Vandierendonck (2017) investigates the dimension of atomicity of performance; describes the 

technique that involves measuring speed and accuracy simultaneously, and provides an estimate of the 

resource load that accompanies task performance.  Ismail (2016) reports on developing semiotic declarative 

knowledge models about magnetism for prospective science teachers. Boruff and Harrison (2018) analyse 

how knowledge and skills are assessed in the information literacy (IL) instruction for rehabilitation sciences 

students. Lenz et al., (2020) develop a test instrument that affords valid measurement of students’ conceptual 

and procedural fraction knowledge.  

Royer, Cisero and Carlo (1993) state: “The overview of measurement procedures that many of the 

assessment techniques can be used with benefit during each of the stages of skill development” (р. 208). 

The purpose of this article is to present the procedures for measuring knowledge acquisition, 

organisation and structure, which look highly promising for the Language Teaching Methodology course. 

The following three questions were addressed.  

1. Question 1. What procedures could be used to assess students’ learning outcomes from a cognitive 

perspective?  

2. Question 2. Does a relationship exist between formative assessment and students’ acquisition of 

lecture material?  

3. Question 3. Is there a relationship between the measuring procedures’ content and students’ 

performance? 

To achieve the purpose, the objectives were set: 1) to select appropriate measurement procedures for the 

assessment of students’ cognitive skills; 2) to carry out a formative assessment; 3) to assess the efficacy of 

the suggested procedures. 

The hypothesis is stated in the following form. The incorporation of procedures for measuring 

knowledge acquisition into the formative assessment of the course Language Teaching Methodology will 

allow students to develop strong cognitive skills and improve their learning outcomes in the course. Our 

conjecture is that further study of the relationship between formative assessment, and student performance 

may provide additional information on testing cognitive skills. 
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Method  

Research design 

The study involved the use of mixed (quantitative and qualitative) data assessment. Qualitative methods 

included pedagogical observations; the analysis of data obtained via empirical questionnaires; survey, and 

focus groups (group discussions). Quantitative methods were applied to verify if the hypothesis was true. 

The obtained numerical data were analysed using mathematical and statistical methods, such as Fisher’s 

exact test; a paired t-test; and a two-sample t-test. 

Participants 

The participants were the third-year students of the Department of Foreign Languages, V. N. Karazin 

Kharkiv National University, who took a course on Language Teaching Methodology in the 6
th
 semester. In 

January 2021 we invited 40 students, based on a stratified random selection to collaborate in the research. 

After discussions 34 students gave a positive response to the invitation, six students made the choice not to 

participate. Therefore, we obtained the consent of free and conscious decision for the participation in the 

research experiment and the obtained data processing from 34 students. The students could withdraw without 

any consequences on their status. The researchers (2 in number) acted as instructors, assessors and reflectors, 

focusing on lecturing, giving complete instructions, answering students’ questions, judging the tests 

responses, and analysing the outcome results. 

Instruments and procedure 

Research-oriented teaching began three weeks after starting the semester and covered 20 hours (2 hours 

per week). It was divided into three stages: (1) diagnostic (entry testing), (2) empirical training 

(questionnaires implementation), (3) checkout (final testing). The participants were randomly divided into 

equal in number groups: a control group (CG) and an experimental group (EG). For gathering data on the 

study, the following instrument was developed: 1) an entry test, 2) two questionnaires for empirical training 

in CG and EG, 3) a final test.  

Diagnostic stage. The aim of the entry test was to assess students’ acquisition of declarative and 

procedural knowledge gained at the first three lectures. The test included 24 multiple-choice questions 

regarding the learning content, and it was distributed without any notice in the last hour of two consecutive 

teaching hours in the course. Hence, the students were unprepared for the task and the test was consequently 

approaching active knowledge. Before handing out the test, the students were shortly instructed (2–3 

minutes). The response time was 40 minutes. 

Empirical training stage. For empirical training eight questionnaires for control after each thematic unit 

were designed, the difference being the format for CG and EG. In CG empirical questionnaire there were 12 

wh-questions (8 of them were multiple-choice questions, the rest – open-ended) related to the lecture 

material, while in the EG questionnaire the 12 questions/tasks were arranged in the research format described 

below. 

An empirical questionnaire for EG comprised 12 questions with different levels of complexity. The 

questions were ranging from multiple-choice questions to open-ended: six – for measuring declarative 

knowledge (4 multiple-choice questions), the rest – for procedural knowledge (2 multiple-choice questions). 

In order to illustrate what we have done, we provide examples from the questionnaire.  

For assessing declarative knowledge, which is fact-based, both multiple-choice questions and open-

ended questions were used. There were two types of multiple-choice questions: a traditional test (Question 1) 

and a Sentence Verification Technique test (Question 2). Question 1. What is NOT speech activity? 

1) reading; 2) translating; 3) listening.  

A Sentence Verification Technique test (Royer, Cisero & Carlo, 1993) consisted of a passage, six 

sentences in length, and a task. The test addressed the question of whether a reader had understood a 

particular text, and was based on four types of text sentences. The first type (an original) was a copy of a 

sentence as it appeared in the passage. The second one (a paraphrase) was constructed by changing as many 

words as possible in an original sentence without altering the meaning of the sentence. The third type (a 

meaning change) entailed changing one or two words in the sentence so that the meaning of the sentence was 

altered. The final kind (a distractor) was a sentence that was consistent with the theme of the passage but was 

unrelated to any passage sentence. An examinee read the passage and then, in the absence of the text, judged 

each of the test sentences to be "yes" or "no" sentences. In our test, the first sentence was original. Question 

2. Classify the following sentences into true or false. 1. Argument, that young children are better learners 

than others, is strongest when phonological features of a second language are considered. 2. There is 

evidence that young children are more able to acquire the phonological system of a foreign language than 

other people are. 3. Argument, that young children are better learners than others, is strongest when 
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morphological features of a second language are considered. 4. There is evidence that young children and 

others acquire the phonological system of a foreign language in the same way. 

There were two kinds of open-ended questions: constructed and conversation-based responses (Jackson 

et al., 2018). Constructed responses allow students to express knowledge and skills through their own words, 

they can reduce the likelihood of guessing correct answers; but they also enable students to provide errant 

responses due to a lack of knowledge or a misunderstanding of the question (Question 3). Conversation-

based assessments allow students to provide a more complete response and improve their score. Constructed 

responses were an obligatory component of an empirical questionnaire, conversation-based assessments were 

involved during focus groups (four in number) when test results were discussed. Question 3. What are the 

main types of reading? Which reading rate is most suitable for different types of reading? Why? 

Designing questions for measuring procedural knowledge (knowing how), we took into account the 

hierarchy of procedural knowledge: discrimination, concepts, simple rules and high order rules (Gagne & 

Medsker, 1996). Discrimination questions refer to common knowledge; hence, they were excluded from the 

questionnaire. There were two concept close-ended questions, which required the ability to use definitions in 

deciding the choice, instead of just stating the facts like in the declarative multiple-choice questions. 

(Question 4). The technique used in the test was based on the idea that knowledge structure can be 

characterised by using indexes of associative memory. The procedure consisted of the following. Main 

concepts were obtained from a text. The students were asked to place randomly ordered concepts into the 

appropriate column, and their classification accuracy was compared to the issues from the text. Question 4. 

Classify the following into grammar-translation method or audiolingual method: 1) derived from classical 

method, 2) structural patterns are taught using repetitive drills, 3) no attention to pronunciation, 4) oral skills, 

5) classes are taught in the mother tongue, 6) focus on reading, 7) is based on behaviourist theory, 8) material 

is presented in dialogue form.  

Simple rule questions and high order rule questions were open-ended. Simple rule questions concerned 

the ability to apply the rules, not to state them. A Program (Benton & Kiewra, 1987) was used as an 

instrument, which made it possible to conclude if a learner was skilled at performing the activities involved 

in functioning in the domain (Question 5). The students were given a problem task and were asked to 

describe the steps to be taken to solve it. Then the learner’s process model was compared to the model 

(Guidance 1) designed by the experimenter. The analysis of students’ answers helped to pinpoint the 

procedural error(s) that he/she was making. Question 5. What is the order of types of exercises to form a 

flexible grammar skill? In 100 words, explain your reasons. Guidance 1: 1) comprehension, 2) imitation, 

3) substitution, 4) transformation, 5) communication. 

The outcome of high order rules tasks was that one could generate a new rule by combining old rules 

and use the new rule to perform a task (Bonner & Pennington, 1991). For the questionnaire, we have chosen 

a flowchart (Benton & Kiewra, 1987), which is a set of boxes and arrows used to represent the decisions one 

makes when solving a problem. Each of the items from the chart could be further subdivided into subitems to 

permit more detailed and task-specific issues to be addressed (Figure 1). 
 

 

Figure 1: A flowchart for assessing high order rules tasks 
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A guidance (Guidance 2) for evaluating the responses was developed. Guidance 2. A student should 

demonstrate knowledge of basic methodological concepts regarding the following issues. 1. Vocabulary is 

the component skill that underpins second‐language learners’ text comprehension. 2. There is a certain order 

of the types of exercises and activities for developing vocabulary receptive skills. 3. Each stage of skills 

development is characterised by particular activities. 4. There are different approaches to assessing receptive 

skills and concrete tools for measuring learning outcomes. 5) Failures can be predicted, and there are certain 

efficient activities for overcoming the problem. A student can get from one to three scores for each question, 

depending on the quality of the answer.  

After each thematic unit, the students of CG and EG got empirical questionnaires for self-regulated 

learning, and were to present the results of their work within a week. The instructor analysed the data and 

provided information to the students. In focus group discussions, the students of both groups could express 

their point of view by arguing about it.  

Checkout. The aim of this stage was to check the effectiveness of an empirical questionnaires. The final 

test had the format of empirical questionnaire for EG and included 24 questions: 12 – for measuring 

declarative knowledge (6 multiple-choice questions), the rest – for procedural knowledge (6 multiple-choice 

questions). The response time was 40 minutes. 

After the final exam, the students were surveyed about self-perceived readiness to answer different 

types of questions. We realised the importance of self-assessment interventions, which promotes students’ 

use of learning strategies and effects on motivation and self-efficacy (Panadero, Jonsson & Botella, 2017). 

The students were asked to rate their level of readiness to answer different types of questions on a 5-level 

Likert scale: always (100%); very often (70% >); sometimes (< 50%); rarely (< 10%); never. They had to 

ponder the following questions. How often do you feel that you are ready: 1) to state facts; 2) to use 

definitions in deciding the choice; 3) to classify sentences into true or false; 4) to answer questions in written 

form; 5) to describe the steps to be taken to solve a problem; 6) to combine rules, suggesting an approach to 

problem solving; 6) to express your point of view orally.  

 

Results 

The issue we examined was whether the learning outcomes of the 34 students were affected by the 

assessment procedures used by researchers. We hypothesised that the incorporation of procedures for 

assessing cognitive skills into the course Language Teaching Methodology would allow students to improve 

their learning outcomes, i.e. students’ declarative knowledge base would become more accurate, and students 

would be able to manage procedural questions. For measuring declarative knowledge at the checkout stage, a 

multiple-choice test, Sentence Verification Technique test, constructed and conversation-based responses 

were used. The procedural knowledge was decomposed according to the hierarchy proposed by Gagne 

(Gagne & Medsker, 1996). In this section, we provide the results obtained via research-oriented teaching. 

At the diagnostic stage, we conducted the entry multiple-choice test (24 questions) to determine the 

amount of declarative knowledge acquired by the students of CG and EG after attending the first three 

lectures. Data analysis was based on the operational measure termed “coefficient of proficiency” (Bespalko, 

1989). An example of the measure for an individual student is provided here. For the part gauging 

declarative knowledge, student #1 from CG had 8 correct answers out of 12, i.e. giving a measure for the 

coefficient of proficiency of 0.67 (8/12). The similarity of the two groups was assessed using summary 

statistics. The coefficient of proficiency in the two groups before the experiment is presented in Table 1. 

 

Table 1: Summary statistics of coefficient of proficiency in the two groups before the experiment 
 

 Control Group (CG) Experimental 

Group (EG) 

N 17 17 

Mean 0.58  0.57  

Standard deviation (SD) 0.144 0.148 

Median 0.58 0.58 

Min – Max 0.42 – 0.83 0.42 – 0.83 
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From Table 1, the mean values of coefficient of proficiency were 0.58 (range: 0.42 – 0.83) in CG, and 

0.57 (range: 0.42 – 0.83) in EG. Therefore, the groups were deemed comparable and ready for the empirical 

training. 

The first question we examined after the empirical training was the possible relationship between 

formative assessment and students’ acquisition of lecture material. In other words, we wanted to get evidence 

of whether there is а within-group change in the coefficient of proficiency in the post-training assessment 

compared to the pre-experimental assessment. The following null hypothesis was developed. 

H01. There is no within-group change in the coefficient of proficiency in the post-training assessment 

compared to the pre-experimental assessment. 

To test the first null hypothesis, we compared the coefficient of proficiency in each group before and 

after experimental interventions (different training procedures), and then used a statistical test of significance 

(two-sample t-test) to assess the group difference. Table 2 below shows individual data, as well as group 

summary statistics (mean, SD, median, minimum, and maximum) before the experimental intervention (Pre), 

after the experimental intervention (Post), and the change (Post minus Pre).  

 

Table 2: Individual data and group summary statistics of coefficient of proficiency before the 

experimental intervention (Pre), after the experimental intervention (Post), and the change  

(Post minus Pre) 

 

 Control Group (CG)  Experimental Group 

(EG) 

Student 

 

Pre Post Change Student  Pre Post Change 

1 0.67 0.63 -0.04 1 0.67 0.83 0.16 

2 0.42 0.5 0.08 2 0.42 0.67 0.25 

3 0.58 0.59 0.01 3 0.58 0.83 0.25 

4 0.5 0.67 0.17 4 0.83 0.92 0.09 

5 0.75 0.79 0.04 5 0.75 0.96 0.21 

6 0.42 0.5 0.08 6 0.42 0.63 0.21 

7  0.58 0.59 0.01 7 0.58 0.75 0.17 

8 0.75 0.67 -0.08 8 0.42 0.67 0.25 

9 0.42 0.5 0.08 9 0.83 0.87 0.04 

10 0.83 0.84 0.01 10 0.5 0.67 0.17 

11 0.75 0.75 0 11 0.42 0.5 0.08 

12 0.42 0.5 0.08 12 0.42 0.63 0.21 

13 0.67 0.75 0.08 13 0.67 0.83 0.16 

14 0.42 0.5 0.08 14 0.5 0.71 0.21 

15 0.58 0.67 0.09 15 0.42 0.63 0.21 

16 0.67 0.79 0.12 16 0.67 0.92 0.25 

17 0.42 0.59 0.17 17 0.67 0.75 0.08 

        

Mean 0.58 0.64 0.06 Mean 0.57 0.75 0.18 

SD 0.144 0.117 0.067 SD 0.148 0.128 0.067 

Median 0.58 0.63 0.08 Median 0.58 0.75 0.21 

Minimum 0.42 0.50 -0.08 Minimum 0.42 0.5 0.04 

Maximum 0.83 0.84 0.17 Maximum 0.83 0.96 0.25 

 

In CG, the mean change in the coefficient of proficiency was 0.06 (range: -0.08 to 0.17). That is, on 

average, the coefficient of proficiency in CG increased by 0.06 points, whereby there was a student (#8 in 

CG) whose change in the coefficient of proficiency was -0.08 (decrease of 0.08 points) and the maximum 

observed increase was 0.17 points (students #4 and #17 in CG). In EG, the mean change in the coefficient of 

proficiency was 0.18 (range: 0.04 to 0.25). In essence, on average, the coefficient of proficiency in EG 

increased by 0.18 points, with all students in this group exhibiting positive changes, from the minimum of 

0.04 points (student #9 in EG) to the maximum of 0.25 points (students #2, #3, #8, and #16 in EG). To test 

the significance of within-group changes in coefficient of proficiency, a paired t-test was applied on the 

individual differences (post- minus pre-), for each treatment group. The results are displayed in Table 3, 
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columns 3 – 5. The mean changes in both groups were significantly different from zero. In CG, the mean 

change (95% confidence interval) was 0.06 (0.02 - 0.09), p = 0.0027, and the corresponding values for EG 

were 0.18 (0.14 - 0.21), p < 0.0001. Hence, the null hypothesis H01 was rejected, and the conclusion was 

drawn that there is а within-group change in the coefficient of proficiency in the post-training assessment 

compared to the pre-experimental assessment, in both CG and EG. 

The second question addressed was the possible relationship between measuring procedures’ content 

and students’ performance, i.e. we wanted to figure out whether there was a significant group difference in 

the change of coefficient of proficiency at the post-training assessment. The following hypothesis was 

developed. 

H02. There is no between-group difference in the change of coefficient of proficiency at the post-

training assessment. 

To test the second null hypothesis, a two-sample t-test was performed on individual values of change in 

the coefficient of proficiency from pre- to post-. Figure 2 displays these individual changes by treatment 

groups. There is evidence of а greater increase in the coefficient of proficiency in EG compared to CG. Table 

3 (columns 6 – 8) shows the results of the two-sample t-test. The group mean difference (EG vs. CG) was 

0.12 points, 95% confidence interval (0.07 - 0.17), two-sample t-test p < 0.0001. Therefore, EG resulted in а 

mean difference of 0.12 points compared to CG, a statistically significant and meaningful increase. 
 

Table 3: Results of statistical tests to evaluate the significance of changes (Post- minus Pre-) within 

each group, and the group difference (EG vs. CG) 

  Change (Post- minus Pre-) Group difference (EG vs. CG) 

Group N Mean 95% CI p-value Mean 95% CI p-value 

Control (CG) 17 0.06 (0.02 - 0.09) 0.0027
a
 0.12 (0.07 - 0.17) <0.0001

c
 

Experimental 

(EG) 

17 0.18 (0.14 - 0.21) <0.0001
b
    

a 
paired t-test, ,  

b 
paired t-test, ,  

c 
two-sample t-test, ,  

 

 
Figure 2: The evidence of а greater increase of the coefficient of proficiency in EG in comparison  

with CG 
 

The analysis of students' self-assessment surveys corroborated the positive impact of the empirical 

questionnaires in both groups. The results of students’ grading of their readiness to deal with different types 

of questions are shown in Table 4. 
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Table 4: Students’ self-perceived readiness to answer different types of questions 
 

I am ready CG (number of students) EG (number of students) 

 always very 

often 

some- 

times 

rarely never always very 

often 

some-

times 

rare

ly 

never 

to state facts 1 7 9 0 0 5 8 4 0 0 
use definitions in deciding 

the choice 
1 7 9 0 0 5 8 4 0 0 

to classify sentences into 

true or false 
1 7 9 0 0 5 8 4 0 0 

to answer questions in 

written form 
1 7 9 0 0 5 8 4 0 0 

to describe the steps to be 

taken to solve a problem 
1 7 9 0 0 5 8 4 0 0 

to combine rules to 

propose an approach to 

problem solving 

1 7 9 0 0 5 8 4 0 0 

to express my point of 

view orally 
1 7 9 0 0 5 8 4 0 0 

 

When asked about the effectiveness of empirical questionnaires 100% of the students from CG and EG 

answered that the tasks encouraged their thinking, reasoning and awareness, helped to understand and 

remember lecture material. However, we observed some differences between the groups. The number of 

students who answered “always” or “very often” was 8 out of 17 (47%) in CG, and it was 13 out of 17 (76%) 

in EG (Fisher’s exact test for group difference 2-sided p = 0.1571). These results speak in favour of EG, 

supporting the results from Table 3.  

During the discussion of the final test results, 14 students out of 34 (10 out of 17 (59%) from CG, and 4 

out of 17 (24%) from EG) stated that they had difficulty in performing the tasks related to the steps of 

problem solving (simple rule questions) and combining rules (high order rules tasks). The students explained 

that the tasks were new and puzzling for them. Though they knew the theory, they doubted how to design 

educationally oriented recommendations.  
 

Discussion 

The aim of this research was to further study the relationship between formative assessment and 

learners’ cognitive skills. А review of the literature identified a clear link between sound assessment and 

student achievement. It was thought that further study of the relationship between assessment procedures and 

student performance would provide additional data related to understanding more clearly the topic of 

cognitive skills assessment for prospective language teachers. Our findings correspond to Brown, Bull and 

Pendlebury’s idea (1997) that if you want to change student learning then change the methods of assessment. 

The study focused on three major research questions. What procedures could be used to assess students’ 

learning outcomes from а cognitive perspective? Does a relationship exist between formative assessment and 

students’ acquisition of lecture material? Is there a relationship between the measuring procedures’ content 

and students’ performance?  

Thirty-four third-year students were identified to participate in research teaching, which lasted ten 

weeks (one lecture per week). The students were randomly divided into CG and EG. After each lecture, for 

self-control, both groups got empirical questionnaires, which differed in content. 

Answering Question 1, we present evidence that evaluation of learning outcomes could be embedded 

within a theory of cognitive skills development provided by Anderson (1982) and a taxonomy of important 

dimensions for assessing achievement, proposed by Glaser, Lesgold and Lajoie (1987). We showed that one 

of the indexes of cognitive skills development was knowledge organisation and structure, and that the 

procedures for assessing cognitive skills could be organised around a framework of declarative and 

procedural knowledge. This agrees with the results of previous research, which argue the effectiveness of 

such an organisation. The proposed model has survived empirical probing (Denysiuk & Stokaz, 2018; Elton 

& Johnston, 2002), it has guided the development of instructional activities (Ismail, 2016; Kaba & Ramaiah, 

2020), and it has been widely recognised as one of the most important theoretical developments of the 

cognitive revolution (Royer, Cisero & Carlo, 1993; Li, Hunter & Lei, 2016). 

Question 2. The obtained results confirmed the interrelationship between formative assessment and 

students’ acquisition of lecture material. The study found that after the work with empirical questionnaires 

and participation in formative assessment, students scored better when compared to a pre-research period. 
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The results, presented in Table 2, demonstrate that experimental training positively influenced knowledge 

acquisition both in СG and EG. Findings support previous research works, which show that formative 

assessment allows students to identify their strengths and weakness throughout studies and monitor their 

progress towards achieving learning objectives (O’Keeffe et al., 2020; Vionea, 2018; Wang et al., 2018).  

Question 3. The results, presented in Table 3, showed a significant difference between CG and EG (the 

group mean difference in EG vs. CG was 0.12 points). Pedagogical observation revealed that the procedures, 

applied in EG more helped students to be able to remember facts (multiple-choice tests); be sensitive in 

domain knowledge (Sentence Verification Technique tests); put their feedback into words without restricting 

their thoughts(open-ended questions); and, according to Jackson et al., (2018), leverage natural-language 

processing to provide adaptive follow-up prompts that target particular information (conversation-based 

questions). This correlates with Regian and Schneider’s (1990), idea that assessment activities targeted at 

task-specific cognitive process are much better than traditional procedures. The results of this study when 

viewed overall could suggest that traditional procedures may be effective. However, noting the impact of 

cognitive assessment procedures, we argued that even though both CG and EG made improvements, the 

growth in test scores was significantly higher for EG (Table 3).  

Although this study is limited to the course Language Teaching Methodology, and generalisations 

cannot be made to all courses, the findings suggest that some relationship exists between cognitive formative 

assessment techniques and improved student performance on the final test. At the same time, it should be 

noted that there are some concerns that accompany the use of cognitive skills measure procedures as a means 

of assessing training success. According to Royer, Cisero and Carlo (1993), “inferences about individual 

accomplishment should only be made based on measurement procedures that are highly reliable and that 

have accumulated a mosaic of evidence consistent with the interpretation that the measure is valid for a 

specific purpose” (236).  

Implications. The implications of this study are tentative in nature and relate to the following issues. 

1. Final grades should be based on more than one assessment. Development throughout the course appears to 

be effective, and it results in improved student scores on the final exam. 2. It is plausible that a student’s 

“success rate” at the finals based not only on a pure theoretical background, but measured in terms of 

cognitive competency may be taken into account by school administration trying to hire the best specialists. 

3. The implications seem to relate to specific courses and academic curriculum, which have a profound 

influence on the methodological approaches to teaching in schools. 
 

Limitations. There are some important limitations of the study. Firstly, the study sample size is fairly 

small. Secondly, threats to internal validity may have occurred because of experimental effects. The students in 

CG and EG knew that they were in an experiment; they might have adapted their behaviour in a way that 

prevented unbiased estimation of the treatment effect. Thirdly, the instrument with its classifications into 

Gagne's learning hierarchy is an imprecise and insufficiently specific measurement device. It is always 

disputable whether the question/task totally corresponds to a certain level of hierarchy. Instrument classification 

errors may have had an impact on the results. Fourthly, the research requires a longitudinal study. 
 

Conclusions. 

The research reviewed in this article indicates that the suggested set of measurement procedures can 

provide a reliable means of assessing learning outcomes. Specifically, the procedures are sensitive to 

instruction, which aims at boosting career-focused educational environment; they can be used as a means of 

formative assessment of learners’ cognitive skills; as a tool of predicting future student academic 

performance; and as an instrument for assisting curriculum placement decisions. 

The research reviewed in the article certainly does not exhaust the realm of issues involving cognitive 

skills testing. There is a variety of questions that could be asked, among which is what procedures can be 

used to measure other Glaser’s dimensions, such as depth of problem representation; quality of mental 

models; efficiency; automaticity; metacognitive skills for learning. Future research on these issues could 

contribute to expanded uses for cognitive skills testing.  
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