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Collecting Paired-Associate Learning Data
Using Computer

Dr. Teara Archwamety

University of Nebraska at Kearney
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King Mongkut’s Institute of Technology, Thonburi

Abstract

The purpose of the present paper was to present a computer program written in C
language for collecting “paired-associate learning” data. First, the importance of paired-
associate learning was described. Next, a brief history of data collection for paired-associ-
ate learning was given. Then, the complete program itself was presented and explained.
Finally, suggestions for using and modifying this program in various possible research
projects were made.
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#include <stdio.h>
#include <dos.h>
#include <sys\types.h>

#include <sys\timeb.h>

/**** 1. define parameters *****/

#define PAIRS 8
#define SINTV 300
#define SRINTV 200
#define MAXTRIALS 30

int seqvec[PAIRS];

/* set number of pairs to learn */
/* set stimulus interval to 3 seconds */
/* set stimulus-response interval to 2 sec’s */

/* set maximum number of trials */

/* sequence vector created in function

will be used by main( ) also */

main( )
{
FILE *fp; /* results file */
register int i, j; /* fast counter */
int dex; /* index of which pair to present */
char ans, ascnum[20], idcode[10]; /* ans for answer 0-9,
ascn for stopper */
int *segsto, *hitsto, *timsto, *score; /* declaring *elem[#R’s][#C’s]

will cause stack overflow */

long time1, time 2, seconds;
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/**** 2. stimulus and correct response setting *****/
static char *stim[PAIRS] =
{“000”,

“00 17,

“01 0",

“011”,

“100”,

“1017,

“1107,

“1117 }
static char *resp[‘PAlARS] =

{ “0”,

“yr

“r,

“gy

u4”‘,

“gy

“g”,

“7" ),
int khflag=0; /* key-hit flag */
int trial=0; /* init trial number */
seqsto = (int*) mallroc(MAXTRIALS*PAIRS*sizeof(int));
hitsto = (int*) malloc(MAXTRIALS*PAIRS*sizeof(int));
timsto = (int*) malloc(MAXTRIALS*PAIRS*sizeof(int));
score = (int*) malloc(MAXTRIALS*sizeof(int));
ans =" ’; /* init answer to blank */

clrsern( );
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/**** 3. start with learner’s ID code *****/

printf(“Please enter your ID code: ”);
gets(idcode);
printf(“\nLearning task will start in about 5 seconds!”);
srand(time(&seconds)); /* seed rand gen */
while (trial < MAXTRIALS) {
gettime(&time1);

/**** 3.1 call random sequencer function *****/

seqer(trial, segsto);
gettime(&time2);
while (time2-time1 < SINTV+SRINTV)
gettime(&time2); /* delay 5 secs while resequencing */
for (dex=0; dex<PAIRS; dex++) {
cirscrn( );
cirkh( );
setcur(10, 30, 0);
printf(“%s = ”, stim[seqvec[dex]]);
gettime(&time1);
gettime(&time2);
while (time2-time1 < SINTV) {
if(kbhit( )) {
ans = getch( );
printf(“%c”, ans);
if (ans==resp[seqvec{dex]}[0]) {
printf(“ right!”);
hitsto[trial*PAIRS + dex] = 1;
timsto[trial*PAIRS + dex] = time2-time1;

khflag = 1; /* key-hit flag */
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}
else {
hitsto[trial*PAIRS + dex] = O;
timsto[trial*PAIRS + dex] = time2-time1;
khflag = 1;
}
break;
}
else

gettime(&time?2);
}
while (time2-time1 < SINTV)
gettime(&time2);

if (khflag==1)
khflag = 0; /* reset flag */
else {

hitstoftrial*PAIRS + dex] = 0;
timsto[trial*PAIRS + dex] = SINTV;
}
clrkh( );
setcur(12, 30, 0);
printf(‘%s = %s’, stim[seqvec[dex]], resp[seqvec[dex]]);
while (time2-time1 < SINTV+SRINTV) {
gettime(&time?2);

} /* this is for loop closing bracket */
clrsern( ); '
/* compute trial score */

score[trial] = 0;
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for (i=0; i<PAIRS; i++) {
if (hitsto[trial*PAIRS+i] == 1)

scofe[trial]++;

/* determine trials to crit then advance trial # */
setcur(20,1,0);
printf(“\nEnd of trial %d, score = %d out of %d .”,trial+1,score[trial],PAIRS);
printf(“\nGet ready for next trial.”);
if (trial>0 && scoretrial]==PAIRS && scoreftrial-1]==PAIRS) {

trial++;

break;

}

else

trial++;

} /* this is while loop closing bracket */

clrsern( );

printf(“\nCongratulation! learning is completed after %d trials”,
trial);

/* print results to file */

fp = fopen(idcode, “w”);

for (i=0; i<(trial); i++) {
fprintf(fp, “\n\nTrial #%d score = %d”, i+1, score[i]);
fprintf(fp, “\nSequence: ");

for (j=0; j<PAIRS; j++)
fprintf(fp, “%3d,”, seqsto[i*PAIRS+j]);

fprintf(fp, “\nHit&miss: ”);

for (j=0; j<PAIRS; j++)
fprintf(fp, “%3d,”, hitsto[i*PAIRS+j]);
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fprintf(fp, “\nReactime: ”);

for (j=0; j<PAIRS; j++)
fprintf(fp, “%3d,”, timsto[i*"PAIRS+j]);
}
fclose(fp);

/ * function clear screen using bios call. #include <dos.h> needed */

clrscrn( )
{
union REGS regs; /* union REGS type defined in dos.h */
regs.h.ah = 6; /* scroll up function */
regs.h.al = 0; /* blank window */
regs.h.ch = 0; /* top row */
regs.h.cl = 0; /* left col */
regs.h.dh = 24; /* bot row */
regs.h.dl = 79; /* right col */
regs.h.bh = 7; . [* blank line attribute */

int86(0x10, &regs, &regs);

regs.h.ah = 2; /* cursor pos function */
regs.h.dh = 0; /* row */

regs.h.dl = 0; /* col */

regs.h.bh = 0; . - /* page */

int86(0x10, &regs, &regs);
} /* end function */
int setcur(row, col, page)
int row, col, page;

{



- ey -
AEINENITINE 45

union REGS regs;
regs.h.ah = 2; /* interrupt 16 function #2 */
regs.h.dh = row;
regs.h.dl = col;
regs.h.bh = page;
int86(0x10, &regs, &regs);
}
/ sequencer funtion */
int seger(t, seqsto)
int t, *segsto; /* tis trial #, seqsto stores sequence #’s */

{

int tmpvec[PAIRS]; /* to receive 10 random #’s */
-int tmpval; /* temp storage for swap */
register int i, j; /* fast counters */

for (i=0; i<PAIRS; i++)
seqvec(i] = i;
for (i=0; i<PAIRS; i++)
tmpvecii] = rand( ); /* do srand( ) in main( ) */
/* Now bubble sort tmpvec]] tag swap to seqvec[} */
for (i=0; i<(PAIRS-1); i++) {
for (j=i+1; j[<PAIRS; j++) {
if (tmpvec[i] < tmpvec[j])
; /* do nothing */

else {

*

~

tmpval = tmpvec|j]; start tmpvec swap */
tmpvec[j] = tmpvec|i};

tmpvecli] = tmpval;

tmpval = seqvec|j]; /* start seqvec swap */

seqvec(j] = seqvec]i];
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seqvec[i] = tmpval;

}

/* Sto content of seqvec[ ] in seqsto[ ], t is trial # */
for {(j=0; j<PAIRS; j++)
seqgsto[t*PAIRS+j] = seqvec(j};

/**** 4, get time in hundredths of a second *****/

it gettime(ptr)

Ing *ptr;

{
struct timeb xtime;
ftime(&xtime);

*ptr = (long)xtime.millitm/10+xtime.time*100;

int clrkh() /* function clear kbhit. kbhit funtion has a long

memory, waiting in buffer. move them out */

char dummy;
while (kbhit( })
dummy = getch( );
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Trial #1 score =0

Sequence: 4, 7, 3, 0, 5, 6, 2, 1,
Hit&Miss: 0, 0, 0, 0, 0, O, O, O,
Reactime: 300,300,300,300,300,300,300,300,

Trial #2 score = 6

Sequence: 6, 3, 7, 0, 1, 4, 2, 5,
Hit&Miss: 1, 1, 1, 1, 0, 1, O, 1,
Reactime: 242,192,231,148,148,154,137, 93,

Trial #3 score =5

Sequence: 0, 5, 3,7, 2, 6 4, 1,
Hit&Miss: 1, 0, 0, 1, 1, 0, -1, 1,
Reactime: 121,176,187,241,181,126, 82,115,
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